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BOWSER-MORNER
4518 Taylorsville Road + P.O. Box 51 + Dayton, Ohio 45401 + 937/236-8805,

ENGINEERING REPORT

REPORT TO: BP Chemicals,Inc. REPORT DATE: February 25,1999
Amanda & Adgate Roads

,

Lima, Ohio 45804 REPORT NO: 114409-0299-047
'

Attn: Mr. William Rupert
,

i

REPORT ON: In-situ Permeability Testing of Brown Cohesive Soil Liner for Cell 2 '

of the BP Chemicals Mixed Waste Closure Project

Gentleman:
|
'

We are pleased to submit this report that presents the results of the field
permeability testing of the brown cohesive soil liner in Cell 2 relative to the Mixed

,

1

Waste Closure Project. The BP Chemicals, Inc. (BPCI) Mixed Waste Pond Closure :

Project is located in Liliia, Ohio as shown on Figure 1, Site Location Map. A discussion
~

,

'
of the purpose, work performed and results are in the sections that follow.

o 1.0 INTRODUCTIONV
Sevenson Environmental Services, Inc. (SES) removed contaminated soil from the

Burn and Deepwell Ponds in 1998. SES then excavated the underlying, " clean"

cohesive soils to the designed subgrade for the recompacted soil liner of Cell 2. The

excavated " clean" gray and brown cohesive soils were separated and stockpiled. The

gray and brown cohesive soils were used for the construction of the structural backfill

and recompacted soil liner for Cell 2. The gray cohesive soil was used in the northern

half of the bottom liner and the sidewall liner. Brown cohesive soil was placed as the |
recompacted soil liner in the southern half of Cell 2 as shown in Figure 2. The brovm |
cohesive soil was placed in accordance with the criteria established with the construction I

of Test Pad No. 2, which was performed in 1994 for the brown cohesive soil at the

EOLM borrow site. The physical characteristics of the brown cohesive soils excavated

from the Burn and Deepwell ponds versus the EOLM borrow site previously tested and

used to constmet Cell I were essentially equivalent based on the judgement of the l

project's certification engineer (Dames & Moore). Bowser-Momer conducted field j
permeability tests to confirm the in-situ permeability of the brown cohesive soil i

excavated from the Burn and Deepwell ponds. This report describes the installation and

O testres=its.

1

AllReports Remain The Confidential Property ofBOWSER-MORNER AndNo Publication Or Distribution OfRep Afay Ee
Made M7thout Our Express Written Consent. Except As Authori:edBy Contract.
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(~ 1.1 BACKGROUND
(

The construction of the three foot recompacted soil liner and winterization

protection layer in Cell 2 was completed on October 2,1998. The brown cohesive soil
!
'

portion of the recompacted liner was constructed in accordance with equipment and

procedures established by Test Pad No. 2. The brown cohesive soil was placed and

spread with a bulldozer in loose lifts of 8 inches thick. The loose lift thickness was

controlled with grade stakes. Each lift was compacted with a minimum 10 passes

utilizing a sheepsfoot compactor. The lifts were compacted to 90 percent of the !

maximum dry unit weight at 0 to +4 percent of the optimum moisture content as

determined by the Modified Proctor test. Nuclear density / moisture tests were performed

on the compacted lifts to confirm that the required in place density and moisture content

were achieved. Details of the soil placement, compaction, and testing of the clay liner in

southern portion of Cell 2 bottom is included in Construction Observation Report No.

114409-1198-328. _
,

|
1

1.2 PURPOSE j

The purpose of the field permeability test (Two-Stage Borehole Procedure) was to

() demonstrate that the brown cohesive soil excavated from Cell 2 and placed in the bottom

of the southern portion of Cell 2 will exhibit permeability equal to or less than the
#project permeability specification of lx10 cm/sec consistent with Test Pad No. 2.

1.3 SCOPE OF WORK

The scope of work associated with the field permeability testing included the

following:

Test pit excavation through the winterization cover, |*

Observation and documentation of the construction activities of the test pad,*

Installation of permeameters, and*
i

Field permeability testing and monitoring.e

2.0 LABORATORY TESTING OF BROWN COHESIVE SOIL

The characteristics of representative samples of brown cohesive soil, used to

construct part of the Cell 2 recompacted liner, were determined at a frequency of 1 per
i ''O

,Y

,
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("N
T 1,000 cubic yards of material by the following test methods as required by Section

/
02220 of the project specifications.'

Unified Soil Classification System (USCS) Classification (ASTM D-422, D-*

2216, D-4318, D-2487)

Modified Proctor (ASTM D-1557 method B)e

Remolded penneability (ASTM D-5084)e

The results of the USCS Classifications performed on the representative samples of

the brown cohesive soil were in compliance with Section 3.2.4 Backfill of the project

specifications that required:

soil material be described as CL or CH,e

100 percent of the particle size be less than 2 inches,.

~ T0 percent of the particles be less than #200 sieve (.075 mm),e

liquid limit be greater than 25 percent, ande

plasticity index ranging from 10 to 40.e

A total of 10 Modified Proctor tests were performed on the representative brown

cohesive soil samples. The average maximum dry density and optimum moisture

content of the samples were 123.4 pcf and 11.7 percent, respectively.

Remolded permeability tests were also performed by recompacting samples to

approximately 90 percent of the maximum dry unit weight at about +2 percent of the

optimum moisture content as determined by the Modified Proctor test (ASTM D-1557).
4 4The permeability results of the 10 samples ranged from 1.8x10 to 9.6x10 cm/sec. The

permeability test results were in compliance with the specifications and regulatory
#maximum of1x10 cm/sec.

The results of the laboratory testing are summarized in Table 2-1. The laboratory

test result are included in Appendix B.

3.0 IN-SITU FIELD PERMEABILITY TEST

Test pits, approximately 5 feet by 5 feet in size, were excavated through the 3-foot

p thick winterization material placed in the southern portion of Cell 2. The distance

V

b'.4 $i ,
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'/ Table 2-1: Summary of Laboratory Testrng for the Brown Coheseve Soils from Ceu 2 North Side Slope

,

Serge. Sempio Motonet ~ ~ ' 'dtt,S Dry Urut Optmum Percent Percent Percent Pen:ent Percent Percent Luquod Plastesty Permeability

!.aceton Depet Deecnphon Descmpton W eeght Moseture > 2 inches Grevel Send < 8200 Set Clay Limit index 90%,+2-

(ft) (pcf) (%) (%) (%) (%) eseve (%) (%) (%) (%) (%) cmmec
40.0 - - 90 - - > 25 it to de 1.0 x 19 !1- - T_, .t CL or CH - -

Grid B-10+ TNW 859 857 brown leen CLAY with send CL 125.2 11.0 0.0 2.5 20.0 77.5 48.3 29.2 32 14 3.2E-08 4

|
Gnd B-11- MNW 851-849 brown teen CLAY with send CL 123.9 12.0 0.0 1.9 19.1 79 0 48.7 30.3 33 15 9.6E-08

i

_Gnd C-10+ TNW 858-856 brown lean CLAY with send CL 122.6 12.8 0.0 2.9 h7 8 79.3 43.6 35.7 30 12 8.9E-08

Gnd C-11- MNW 851-849 brown leen CLAY with sand CL 117.8 13.3 00 04 i 15.5 84.1 43.2 40.9 45 25 2.5E-08
,

>

Gnd D-10+ TNW 85EHB56 brown leen CLAY with send CL 123.4 11.5 0.0 2.5 18.9 78.6 46.5 32.1 30 13 1.8E-08

Gnd D-11- MNW 852-849 brown leen CLAY with send CL 123.2 12.0 0.0 1.5 19.2 79.3 45.8 33.5 34 16 4.7E-08

Grid G-10+ TNW 855-853 brown leen CLAY with sand CL 124.8 10.9 0.0 2.9 18.5 78.6 46.2 32.4 29 12 2.6E-08

Gnd G-11- MNW 851 4 49 brown leen CLAY with sand CL 123.4 11.7 0.0 3.4 18.0 78.6 46.1 32.5 32 14 3 6E-08

Grid H-10+ TNW 854-852 brown leen CLAY wrth sand CL 124.9 10.8 0.0 2.7 19.4 77.9 45.9 32.0 30 13 3.4E-08

!

Grid H-11. MNW 851-849 brown loan CLAY with sand CL 124.8 11.3 0.0 1.9 17.9 80.2 45.2 35.0 31 14 2.5E-06

AVERAGE 123.4 11.7 0.0 2.3 18.4 79.3 46.0 33.4 33 15 4.3E 48

Percent Gravel = Percent retamed on 84 sieve
Portant Send = Percent pesong #4 soeve and retamed on #200 sieve
Percent Silt a Percent pesemg #200 soeve end larger then 0.002 mm
Percent Cley = Percent finer then 0 002 mm |

|

i

__ . _ . . . . . . _ . . . . . . . . . . . . . _ . .
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l

|p between the center of each pit was approximately 25 feet and the pits were located at a

'd distance of approximately 25 feet from the toe of the side slopes of the cell as shown in |
.

Figure 2. The permeameters were installed in the existing recompacted brown cohesive |

soil liner exposed by the excavations. Construction photographs are included in |
Appendix C.

3.1 PERMEAMETERINSTALLATION AND TESTING

The in-place permeability of the constructed brown cohesive soil liner was
,

measured by performing the Two-Stage Borehole procedure known as the "Boutwell |
Procedure," which involved installing five permeameters and one temperature effect |
gauge, as shown in Figure 2. Each of the permeameters consisted of a borehole that was |

manually augured and advanced to a predetermined depth (approximately 10 inches

below the top of the three-f t liner). A 4-inch diameter PVC casing was installed in the

._
borehole, and the annulus between the wall of_the borehole and wall of the casing was

sealed with bentonite. The borehole bottom was flush with the bottom of the casing. A

top assembly cap was attached to the casing and a standpipe was connected to the top

assembly cap. The standpipe and the casing were filled with water. Reading of the

(3 water level, temperature, and the time were recorded until steady state flow rate was

achieved. Tents of approximate dimension of 10 feet by 10 feet were placed over the six

pits to divert the surface water run-off from the pit excavation. The data for the field test

is included in Appendix A.

The Stage I average limiting vertical hydraulic conductivity (K ) relative to the in-i
4situ brown soil liner was 1.0x10 cm/sec. The maximum permeability observed from

| the five permeameters was 1.3x10 cm/sec. Stage I data indicates that the maximum4

.

| vertical permeability cannot be greater than 1x10 cm/sec, which is in compliance with#

OA C 3745-27-08(C)(1)(a).
i

Stage II boreholes could not be advanced properly due the hardness exhibited by

the soil. An unusual amount of force was required to advance the boreholes to an

acceptable depth, which resulted in soil disturbance such as cracking and tearing. The

effect of this disturbance along the sidewalls of the Stage I portion of the test was

minimized by sealing the annular space between the permeameter and borehole with

bentonite clay. However, the seals were compromised during the extension of the

boreholes for Stage II.
t T

LI
N.Y ) ,
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(V]
The average horizontal hydraulic conductivity calculated from the results of Stage

411 is 4x10 cm/sec, which yields a vertical permeability of 5x10* cm/sec. The results of

Stage II indicate either poor bonding between soil lifts or leakage at the seals of the

permeameters. The constmetion of the brown cohesive soil liner was observed and

documented to be in strict compliance with the project specifications and placement

procedures established with Test Pad No. 2 relative to the brown cohesive soil from the

approved EOLM borrow area. Individual lifts could not be distinguished from visual

observations of 10 relatively undisturbed samples (shelby tubes) of the brown cohesive

soil excavated from Cell 2. Therefore, it is our professional opimon that the horizontal

permeability determined from Stage II is erroneously high due to the probability of the

seals leaking.

3.4 CONCLUSIONS

_ The results of the Two-Stage Borehole Test demonstrate compliance with OAC
43745-27-08(C)(1)(a) relative to each lift having a maximum permeability of lx10

cm/sec.

gs if you have any questions please contact me.

\) Respectfully submitted,'-

BOWSER-MORNER ASSOCIATES,INC.

Ravi Wani
Civi viro ental E ' eer3

h

Patrick J. Loper II., E.
Project Manager 1

RW/PJL/krd
3-Addressee |

l-Attn: Mr. Rich Hajer
Dames & Moore

1-Attn: Mr. Robert Blickwedehl
Dames & Moore

2-File
i
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937-236-8805COMMITTED TO EXCELLENCE

February 24,1999 937-233-2016 FAXs=E5"

BP Chemicals, Inc.
Attn: Mr. William M. Rupert
Ft. Amanda & Adgate Roads
P.O. Box 628
Lima, OH 45804 )

!
Re: Field Measurement of Hydraulic Conductivity (Permeability) Limits Using the Two-Stage !

Borehole Procedure-In Situ Liner

Dear Mr. Rupert:

This repsrt presents results of a field test performed to determine the in situ hydraulic
conductivity (permeability) of the brown clay soil liner portion of cell 2 located at BP Chemicals,
Lima, Ohio. Testing was initiated on October 14,1998 and completed on November 6,1998.

Testing was performed using the two-stage borehole procedure, also referred to as the
c "Boutwell Procedure", so named due to the development by Dr. Gordon P. Boutwell of Soil

Testing Engineers, Baton Rouge, Louisiana. The procedure involved installing five permeameters
plus one temperature effect gauge (TEG) in shallow borings (approximately 25 cm deep) across
the clay soil liner. Pits were excavated through the 36-inch thick winter protection layer to the top
elevation of the liner surface prior to installation of the permeameters. Falling head permeability
tests were performed at each of two stages, i.e., flush with the bottom of the borehole and then
with the borehole extended. A schematic diagram of the equipment installation is presented in
Fig.1. Time, flow, and temperature readings were recorded until a quasi-steady flow rate was
achieved.

Results were calculated using the appropriate Hvorslev equations as follows:
Stage I = K =R,G, in (H /H ') / A ti i 2

Stage II = K =R G In (H /H ') / A t2 i 2 i 2

Explanation of equation variables is contained on the following pages.

The direct results of the test are the limiting values for vertical and horizontal hydraulic
conductivities, Ki and K2, respectively. These values assume isotropic soil conditions and are the
maximum possible for the vertical direction, and minimum possible for the horizontal direction.

Difficulties in advancing the boreholes were experienced during drilling the Stage I borehole

(] due to the density exhibited by the soil. An unusual amount of force was required to advance the
k hole to an acceptable depth. Care was taken to minimize disturbance around the area of the

ANALYTICAL SCIENCES * GEO-ENVIRONMENTAL SERVICES * CONSTRUCTION SERVICES

DAYTON * TOLEDO * LEMNGTON
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installation, but some soil disturbance, i.e., cracking and tearing was noted. We believe the effect
of this disturbance along the sidewalls of the Stage I ponion of the test was minimized by sealing
the annular space between the permeameter and borehole with bentonite clay. Data was collected
for evaluation from the Stage II portion of the test even though it was suspected the seals were
compromised during the extension of the boreholes. We believe the values calculated for K, and
Kh based upon K2 data are not consistent nor reasonable based upon previously established
laboratory results. The Stag
cannot be greater than 1 x 10',e I data does indicate that the vertical hydraulic cc iuctivity, Ky,c/s.

Final results of this procedure performed at the subject site are summarized below:

Summary of Field livdraulic Conductivity Results

Limiting Vertical Limiting Horizontal Vertical llorizontal
Unit liydraulic Conductivity, Hydraulic Conductivity, Hydraulic Conductivity, 11ydraulic Conductivity
No. cm/sec. (k ) -- cm/sec. (km) cm/sec. (k ) cm/sec.Th)i

4 4 4006 8.35 x 10 1.73 x 10 9.67 x 10''' 7.21 x 10
007 1.31 x 10'' 5.04 x 10'' l.30 x 10 1.32 x 10

4 4

008 1.04 x 10'' l.09 x 10 2.78 x 10 3.S9 x 10
4 4 4

4 4[] 009 7.92 x 10 5.36 x 10'' 3.68 x 10* 1.70 x 10

V 010 1.13 x 10'' l.11 x 10 3.27 x 10 3.90 x 10
4 4 4

# 4 4 4Ave. 1.02 x 10 9.94 x 10 4.73 x 10 3.60 x 10

The following items are presented on the succeeding data sheets:

Stage i Data Summary
Stage II Data Summary
Calculations of K, and Kh
Daily Field Readings

! Should you have any questions, or if we may be of funher service, please contact us at (937) 236-8805.
|

| Respectfully submitted,

! ' ER-MORNg
n cJ.

JWF/jwf ames W. Fle cher, Vice President
005246 Manager of Laboratory Services
1-Client Construction Services Division
1-File
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STAGE I DATA SUMMARY

Unit No. d D b G(x10'*) K (ave)a a i i i

006 1.27 11.43 0 91.44 4.030 8.30 x 10'8

007 1.27 11.43 0 91.44 4.030 1.31 x 107

006 1.27 11.43 0 91.44 4.030 1.04 x 10'7

008 1.27 11.43 0 91.44 4.030 7.92 x 10'8

009 1.27 11.43 0 91.44 4.030 1.13 x 107

Ave. 1.02 x 107

Where:' ''~ ~~

d = inside diameter (ID) of standpipe, em
D = effective diameter of casing, cmi

.
a = constant for permeable base at b i

'() b = thickness of tested layer between bottom of casing & top of underlying stratum, cmi

G, = calculation constant obtained from equipment geometry

G, = (nd*/11 D )[l + a(D /4b )]i i i

K = limiting vertical hydraulic conductivity = R, G in (H /H ')/ A t, cm/sec.i i i 2

E 4-<

~3~

-
/ osingC

"H
-- ,

G7 rout ]

2 4 2 R |
s s s s

[ [ 25D [ [ 25D |; i s
''

hri i
'

t

SDClay Liner Clay
Liner

.' , . . '. .' . . .....,,.: , ' . , ,** *.- , . , ...

. .. . ....

'RJ

STAGEI STAGE II ,

Fig.1 Schematic Diagram of Two-Stage Insitu Hydraulic Conductivity Test
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STAGE II DATA SUMMARY

For all units: D = 10.16 cmi
d = 1.27 cm
a=0

b2 = 81.91 cm

2
Unit. L L/D F G, G G (x 10 ) K (ave)3 2 2

006 19.05 1.875 0.9702 4.00 2.773 1.5122 1.73 x 10-6

007 19.05 1.875 0.9702 4.00 2.773 1.5122 5.04 x 10-7

008 19.05 1.875 - 0.9702 4.00 2.773 1.5122 - - 1.09 x 10-6

009 19.05 1.875 0.9702 4.00 2.773 1.5122 5.36 x 10-7

010 19.05 1.875 0.9702 4.00 2.773 1.5122 1.11 x 10-6

Ave. 9.94 x 10-7

V ,

|

Where:

L = Length of stage 2 extension below bottom of casing, cm

UD = Length: Diameter Ratio !

b = distance from center of stage 2 extension to top of underlying stratum, em |2

G = (d'/16FL)G f2 3

G = 2 Ln(G ) + a Ln (G )3 4 3

G = L/D + [l + (UD) ] *4

G " [4h2/D + UD1 + f1 + (4b /D + L/D)*1 '#5 2

[4b /D - UD] + [1 + (4b /D - UD)*] '# i
2 2

F = 1 - 0.5623 Exp (-1.566 UD)
K = limiting horizontal hydraulic conductivity = R, G Ln (H /H ') / A t, cm/sec. ,

2 2 2

Ov

$ RMIE.
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(v)
Calculations for K, and Kn

K /K = la i UD + 41+ (UD1 1 * m ; where UD = 1.8752
i

la [ m (UD) + V 1 + m (UD)']

K, = 1/m Ki

Kn= m K

In-olace Liner (brown clav)

Stage l(K,)

ElapsedTime Hrs Infiltrorneter No.
006 007 008 009 010 i

i 1.16E-07 2.88 E-07 5.49E-07 3.74E-07 5.81 E-07
2 1.0$ E-07 2.93 E-01- 5.70E-07 3.84E-07 6.18E-07 --

-- -

3 1.0$ E-07 2.60E-07 4.97E-07 3.39E-07 5.06E-07
4 1.17E-07 2.89E-07 5.27E-07 3.87E-07 6.24E.07
24 1.29E-07 2.95 E-07 5.80E-07 2.53E-07 5.09E-07
48 7.51 E-08 1.37 E-07 3.77E-07 5.85E-08 8.17E48
120 7.22E-08 1.18E-07 2.76E-07 6.66E-08 1.00E-07

/O 144 8.30E-08 1.26E-07 1.18E-07 7.94E-08 1.14E-07

() 168 8.95E48 1.10E-07 9.41 E-08 8.16E-08 1.04E-07
192 8.67E-08 1.27E-07 9.8SE-08 7.75E48 1.130-07
216 8.38E-08 1.47E-07 1.IIE-07 7.6 t E48 1.35E-07
288 9.47E-08 1.55E-07 9.76E-08 8.16E-08 1.46E-07
Ave 8.35E-08 1.31 E-07 1.04E-07 7.92 E-08 1.13 E-07

Ave. 1.02 E-07

Stage II(lQ !

Elapsed Time, Hrs Infiltrometer No.
006 007 008 009 010

I-| 1.87E-06 5.23 E-07 1.03E-06 5.23E-07 0.18E-06
2 1.80E-06 5.20E-07 1.04E-06 5.51 E-07 a.14E-06
3 1.87E-06 5.39E-07 1.18E-06 5.20E-07 1.27E-06
4 1.73E-06 4.89E-07 9.87E-07 5.85E-07 1.06E-06 1

5 1.70E-06 4.98E-07 1.10E47 5.59E-07 1.14E-06 )
24 1.67 E-06 4.75E-07 1.20E-06 5.09E-07 1.09E-06 )
48 I.73E-06 5.19 E-07 1.12 E-06 5.50E-07 1.07E-06 i

72 1.69E-06 5.09E-07 1.13 E-06 5.16E-07 1.04 E-06 j
96 I.54E-06 4.66E-07 1.07 E-06 5.10E-07 9.89E-07 |

Ave 1.73 E-06 5.04 E-07 1.09E-06 5.36E-07 1.IIE-06
Aye. 9.94E-07 j

K,/K, 20.7 3.85 10.48 6.77 9.82
M 86.3 10.1 37.4 21.5 34.5
K. 9.6'1E-10 1.30E-08 2.76E-09 3.68E-09 3.27E-09 )

Ave.K. 4.73 E-09
K. I 7.2 t E-06 | 1.32E-06 1 3.89E-06 | 1.70E-06 | 3.90E-067m

D 'h
/ Ave. K. 3.60E-06 i

Hold values are averaged as quasi-steady state flow

w -
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114409 BP CHER$1 CAL - URRA, OHIO - CELL NO. 2 - IN SITU UNER
STAGE I TERIPERATURE EFFECTIGUAGE

Date Trne Temp DeRa 1(soc) Fased Reading Field Cm Plus Perm Hoimng k Temp. k*
mMfy dog C (soc) h1 h2 hic h2c hic h2c cm%ec Correct cWeec
10f14/98 12.00 13.1 54.5

13.00 13.5 3600 54.5 0.0 1.164
14:00 13.8 3600 54.4 0.1 1.157
15:00 14.1 3600 54.4 0.0 1.149
16.00 14.4 3600 54.4 0.0 1.142
16:15 14.4 900 54.4 00 1.142

10/15/98 8.30 12.5 58500 54.7 -0.3 1.188
8.35 12.5 300 54.7 0.0 1.188
9.30 12.5 3300 54.5 02 1.188

10:30 12.8 3600 54.5 0.0 1.181
11:30 13.1 3600 54.3 02 1.174
12:30 13.5 3600 54.2 0.1 1.164
13:30 13.9 3600 54.2 0.0 1.154

10/16/98 8.00 14.4 66000 54.4 -02 1.142
9:00 14.3 3600 54.3 0.1 1.144

10.00 14.5 3600 54.2 0.1 1.139
11:00 14.7 3600 54.0 02 1.134
12.00 15.0 3600 54.0 0.0 1.127
13.00 15.1 3600 54.0 0.0 1.125
14:00 15.2 3600 54.0 0.0 1.122
15.00 15.3 3600 54.0 00 1.120
15.00 15.3 0 54.0 0.0 1.120

10/19f98 8:10 12.8 234600 54.4 -0.4 1.181
8:10 12.7 0 54.4 00 1.183
9-10 12.6 3600 54.4 0.0 1.186

10:10 12.7 3600 54.3 0.1 1.183
11:10 12.9 3600 54 2 b.1 1.179
12-10 13.3 3600 54.0 02 1.169
13:10 13.4 3600 53.9 0.1 1.166
14 10 14.1 3600 53.9 0.0 1.149
15:10 14 2 3600 53.8 0.1 1.147

10/20/98 8:10 12.4 61200 54.4 -0.6 1.191
9:10 12.3 3600 54.4 00 1,193

10:10 12.2 3600 54.3 0.1 1.196
11:10 12.5 3600 54.0 0.3 1.188
12:10 12.8 3600 54.0 0.0 1.181
13:10 132 3600 54.0 0.0 1.171
14:10 13.5 3600 53.9 0.1 1.164
15:10 13.8 3600 53.9 0.0 1.157
16:10 13.8 3600 53.9 0.0 1.157

10/21/98 8:10 11.5 57600 54.5 -0.6 1.213
8:10 11.5 0 54.5 0.0 1.213
9-10 11.4 3600 $4.5 0.0 1.215

10:10 11.5 3600 54.4 0.1 1.213

Preoared by Bowser-Memer. Inc 12'22/98 Paoe3

_ _ _ _ . _ _ _ _ _ . _ . . . _ _ _ _ . _ _ . _ _ . . _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ . . _ _ . . _ - . . _ _ _ . _ . _ _ _ ~ . . . . _ _ _ _ _ _ . _ _ - . _ . _ _ _ . . _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _
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BOUTWELL FIELD PEN
114409 BP CHEMICAL - LIBRA. OHIO - CELL NO. 2 -IN SITU LINER

STAGE I TERAPERATURE EFFECT GUAGE
Date Time Temp Delta T(sec) Fiekt Reedmg Feeld Correchons Plus Perm Houssng k lamp k'
mWy deg C (sec) h1 I h2 hic h2c hic h2c cmleec Correct crvWooc 6

11:10 11.7 3600 54 2 ,02 1208
12:10 12.1 3600 54.1 b.1 1.198

,'
13:10 12.4 3600 54.0 0.1 1.191
14:10 12.8 3600 54.0 0.0 1.181
15:10 12.9 3600 54.2 -02 1.179
16:10 12.9 3600 54.3 -0.1 1.179

10/22/98 8:10 9.0 57600 55.3 -1.0 1.274
- 8.10 ~ 9.0 0 55.3 0.0 1.274

9:10 8.9 3600 55.3 0.0 1.277
10:10 8.6 3600 55.3 0.0 1204
11:10 8.6 3600 55.2 0.1 1.284 ' !
12:10 8.8 3600 55.0 0.2 1279 '

13:10 9.5 3600 54.9 0.1 . 1.262 5

14:10 . 9.9 3600 54.7 02 1252 [
15:10 10.3 3600 54.5 02 1242 !
16.10 10.4 3600 54.5 0.0 1.240 |

10r23/98 8:10 8.7 57600 55.3 -08 1.282
9:10 8.6 3600 55.4 -0.1 . 1.284 '

.10:10 8.5 3600 55.2 0.2 1.287
11:10 9.0 3600 55.0 0.2 1.274
12:10 9.4 3500 54.7 0.3 1.264
13:10 9.8 3600 54.6 0.1 1.255
14.10 10.2 3600 54.4 02 1245
15:10 10.5 3600 54.3 0.1 1237
16:10 10.6 3600 54.3 0.0 1.235

i' 16:10 10.6 0 54.3 0.0 1.235
10/26/96 8:00 11.1 229000 54.4 4.1 1.223

9.00 til 3600 54.3 0.1 1220
10.00 11.4 3600 54.1 02 1.215
11:00 11.7 3600 54.0 0.1 1.206
12.00 12.0 3600 53.8 2 1201
13:00 12.2 3600 53.8 .0 1.196
14130 12 4 3600 53.8 0.0 1.191

?

I
L

L

,

. OhA h

_ . . _ . _ _ _ . _ . _ _ . _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . . _ . . _ - . _ . - , . _ - , , . . . - . . - , - . _ _ _ . _ _ _ . . . . . . . . _ . . _ . _ . . ..
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BOUTWELL FIELD PERMEABILITY
114409 BF CHElmCAL - LIMA, OHIO - CELL NO. 2 -IN SITU LINER

STAGEI 91 value= 4.0300E-02
GAUGE 006 Houseg Height = 53.3

Date - Teme Temp Delta T(sec) Feeld Readmg Calculate Field Corrections Pkes Perm Housmg k Caec. Temp DetTemp k-

m/d/y deg C (sec) h1 h2 Perm hic h2c hic h2c cmtsec Correct Correct cmtsec
10/14/98 12.00 13.1 59.3 59.3 112.6

13 00 13.5 3600 58.3 Y 5813 112.6 111.6 9.99E-08 1.164 1.16E-07
14:00 13 8 3600 57.3 Y 57.4 111.6 110.7 9 06E-08 1 157 105E-07
15.00 14.1 3600 56 4 Y' 56 4 110.6 109.7 915E-08 1.149 1.05E-07
16.00 14 4 3600 55 4 Y $5.4 109.7 106.7 1.03E-07 1.142 1.17E-07
16:15 14.4 900 60.0 N 60.0 108.7 113.3 1.142

10/15/98 8:30 12.5 58500 43.8 Y 43 5 113.3 96 8 1.08E-07 1.188 129E-07
8 35 12.5 300 43 8 N 43 8 97.1 97.1 1.188
9 30 12.5 3300 42.9 Y 43.1 97.1 96.4 8.84E-08 1.188 105E-07

10:30 - 12.8 3600 42.0 Y 42 0 96.2 95.3 1.05E-07 1.181 124E-07
11:30 13 1 3600 41.0 Y 41.2 95 3 94.5 9.44E-08 1.174 1.11E-07
12.30 13.5 3600 40 0 Y 40 1 94 3 93.4 1.07E-07 1.164 12SE-07
13 30 13 9 3600 38.7 Y 38.7 93.3 92 0 1.57E-07 1.154 181E-07

10/16/96 8 00 14.4 66600 60.0 N 59 8 92 0 113.1 1.142
9 00 14.3 3600 59.2 Y 59 3 113.3 112 6 6.94E-08 1.144 7.94E-08

10 00 14.5 3600 58.3 Y 58 4 112.5 111.7 7.99E-08 1.139 910E-08
11-00 14.7 3600 57.4 Y 57.6 111.6 110.9 7.04E-08 1.134 7.99E-08.

12.00 15.0 3600 56.9 Y 56.9 110.7 110 2 5.07E-08 1.127 5.71E-08
13.00 15.1 3600 56.2 Y 56 2 110.2 109.5 7.13E-08 1.125 8.02E-08
14.00 152 3600 55.6 Y 55.6 109.5 10?.9 6.15E-08 1.122 6.90E-08
15.00 15.3 3600 55.0 Y 55.0 108.9 106.3 C.18E-08 1.120 6.93E-08
15 00 15.3 0 60.0 N 60.0 108.3 113.3 1.120

10/19/98 8:10 12.8 234600 22.5 Y 22.1 113.3 75A 7.00E-C 1.181 826E-08
8:10 12.7 0 60.0 N 60 0 75 8 113.3 1.183
9:10 12 6 3600 59.6 Y 59 6 113.3 112.9 3.96E-08 1.186 4.70E-08

10.10 12.7 3600 58.9 Y 59 0 112.9 112.3 5.97E-08 1.183 7.06E-08
11:10 12.9 3600 58.0 Y 58.1 112.2 111 4 8.01E-08 1.179 9 44E-08
12:10 13.3 3600 57.3 Y 57.5 111.3 110.8 5 04E-08 1.169 5 89E-08
13:10 13.4 3600 56.5 Y 56.6 110.6 109 9 7.11E48 1.166 829E-08
14.10 14.1 3600 55.9 Y 55.9 109.8 109 2 6.13E-08 1.149 7.05E-08
15.10 14.2 3600 552 Y 55g3 109 2 108 6 6.17E-08 1.147 7 07E-08

10/20/99 8:10 12.4 61200 44.7 Y 44.1 108 5 97A 7.11E-08 1.191 8.46E-06
9.10 12.3 3600 44.1 Y 44.1 98 0 97.4 6 87E-08 1.193 8 20E-08

10:10 12 2 3600 43 4 Y 43 5 97.4 96 8 6 92E-08 1.196 8.27E-08
11:10 12.5 3600 42.5 Y 42.8 96.7 96.1 6.97E 08 1.188 828E-08
12:10 12.8 3600 41.9 Y 41.9 95 8 952 7.03E-08 1.181 8.31E-08
13.10 13.2 3600 41.3 Y 41.3 952 94.6 7.08E-08 1.171 8 29E-08
14.10 13.5 3600 40.7 Y 40 8 94.6 94.1 5.93E-08 1.164 6.90E-08
15:10 13 8 3600 40 0 Y 40 0 94.0 93 3 8.37E-08 1.157 9.68E-08
16:10 13 8 3600 39 4 Y 39 4 93.3 92.7 7.22E 08 1.157 8 35E-08

10/21/08 8:10 11.5 57600 30.2 Y 29 6 92.7 82.9 7.82E-08 1.213 9 48E-08
8:10 11.5 0 30.2 N 30 2 83 5 83.5 1.213
9:10 11.4 3600 29.5 Y 29 5 83.5 62.8 9.42E-08 1.215 1.15E-07

n.- . n ~.~ e .- . . -me n_ ,
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80UTWELL FIELD PERRIEABOUTY
114409 BP CHEREICAL - LIRIA, OHIO - CELL NO. 2 IN SITU UNER

STAGEI g1 vokse= 4.0300E42
GAUGE 000 Houssig Height = 53.3 i

Does Tone Temp 3enaT(sec) Field Reedmg c=ar. aman . Field Conectons Plus Perm Houang k Caec. Temp Dee. Temp k'
mwy den C (sec) h1 h2 Perm. - hic h2c hic h2c csWooc Conect Conecs csWeec

'
10.10 11.5 3000 .28.9 Y 29 0 82.8 82.3 6.78E4B 1.213 8.22E-08
11:10 '11.7 3000 28.1 Y 28.3 82.2 81.6 8.28E-08 1208 9.91E 08 ;

12:10 12.1 3000 27.5 Y 27.6 81.4 80.9 8.90E48 1.198 8.28E48
13.10 12.4 3600 26.9 Y 27.0 80.8 80.3 - 5.88E48

'

- 1.191 ~ 8.27E48
14:10 12.8 3600 26.2 Y 262 802 79.5 9.81E-08 1.181 1.18E47
15:10 12.9 3600 26.0 Y 25.8 - 79.5 79.1 5 88E-08 1.179 8.88E48 $

16.10 12.9 3600 25.7 Y 25.6 79.3 78.9 5.88E-08 1.179 6.67E48 I
10/22/98 8:10 90 57600 16.3 Y 15.3 79.0 68.6 9.88E-08 1.274 1.26E-07

8.10 9.0 0 ti0.0 N 60.0 69.6 113.3 1.274
9:10 8.9 3600 59.4 Y 59.4 113.3 112.7 5.94E-08 1277 7.58E-08

10.10 8.6 3600 58.7 Y 58.{ 112.7 112.0 6.97E-08 1284 8.98E48 [
11:10 8.6 3600 57.9 Y 58.0 112.0 111.3 7.02E-08 1284 9.01E48 i
12-10 8.8 3600 57.1 Y 57.3 111 2 110.6 6.06E-08 1.279 7.75E48
13:10 9.5 3600 56.2 Y 56.3 110.4 109.6 8.14E 08 1.262 1.03E-07
14.10 9.9 3600 55.5 Y 55.7 109.5 109.0 5.12E48 1252 6.42E-08 ;

15:10 10.3 3600 54.8 Y $$ 0 108.8 108.3 5.18E-08 1242 6.41E-08 ;,

16:10 10.4 .3600 54.1 Y 54.1 108.1 107.4 727E-08 1.240 9.02E-08 i

10/23/98 8.10 8.7 57600 44.8 Y 44.0 -107.4 97.3 6 91E-08 1282 8 86E-08 ;
9:10 8.6 3600 44.3 Y 442 98.1 97.5 6.87E-08 1284 8.82E-08

10.10 8.5 3600 43.6 Y 43.8 97.6 97.1 5.75E-08 1287 7.40E48 I

11:10 9.0 3600 42.6 Y 42.8 98.9 96.1 9 28E-08 1.274 i.18E47 1
12:10 9.4 3600 42.0 Y 42.3 95.9 95.6 3 51E-08 1264 4.43E-08 [
13.10 9.8 3600 41.2 Y 41.3 95.3 94 6 825E-08 1.255 1.04E47 ;

14:10 10.2 3600 40.6 Y 40.8 94.5 94.1 4.75E-08 1.245 5.91E-08 |
15:10 10.5 3600 39.9 Y 40.0 93.9 93.3 7.18E-08 1.237 8.88E-08 ,

16:10 10.6 3000 39.3 Y 39.3 93.2 92.6 7.23E 08 1.235 8.93E-08 i
16:10 10.6 0 60.0 N 60.0 92.6 113.3 1.235 t

10/26/98 8.00 11.1 229800 21.5 Y 21.4 113.3 74.7 7.31E-08 1.223 8.93E-08 *

9.00 11 2 3600 21.0 Y 21.1 74.8 74.4 6.00E-08 1.220 7.32E48
10.00 11.4 3600 20.2 Y 20.4 74.3 73.7 9.08E 08 1.215 1.10E-07
11:00 11.7 3600 19.6 Y 19.7 73.5 73.0 7.84E-08 1.208 9.23E-08
12:00 12.0 3600 19.0 Y 19.2 72.9 72.5 6.18E48 1201 7.40E 08 !
13-00 122 -3600 18.5 Y 18.5 72.3 71.8 7.77E-08 1.196 9.29E 08 k
14:00 12.4 3600 17.8 Y 17.8 71.8 71.1 1.10E-07 1.191 1.3 4E-07 !

}

!
;

[
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BOUTWELL FIELD PERMEABILITY I
114409 BP CHEMICAL - LMA, OHIO - CELL NO. 2 -IN SITU LINER i

STAGEI 91 value= 4 0300E-02
GAUGE 007 Housing Height = 53.3

Date - Tame Temp Detta 1(sec) Fosed Reading Cak:utete Fsek1 Corrections Pius Perm Housing k Calc. Temp Det. Temp k' .

trvd/y dog C (sec) h1 h2 Perm. hte h2c hic h2c cm/see Correct Cos''*d em/sec
10/14/98 12.00 13.1 56.5 56.5 109.8

13.00 13.5 3600 54.1 Y 54.1 109 8 107.4 2.47E-07 1.164 2.88E-07
14:00 13.8 3600 51.6 Y 51.7 107.4 105.0 2.53E 07 1.157 2.93E-07
15.00 14.1 3600 49.5 Y 49.5 104.9 102.8 2.26E 07 1.149 2.80E-07
16.00 14.4 3600 47.2 Y 47.2 102.8 100.5 2.53E 07 1.142 2.89E-07
16:15 14.4 900 60.0 N 60.0 100.5 113.3 1.142 i

10/15f98 8.30 12.5 58500 25.6 Y 25.3 113.3 78.6 2.52E-07 1.188 2.99E-07 I

8.35 12.5 300 60.0 N 60.0 78.9 113.3 1.188
9.30 12.5 3300 57.6 Y 57.8 113.3 111.1 2.39E-07 1.188 2.85E-07

'

10.30 12.8 3600 55.1 Y 55.1 110.9 108.4 2.55E-07 1.181 3.01E-07 <

11:30 13.1 3S00 52.5 Y 52.7 108 4 106.0 2.51E 07 1.174 2.94E-07 |
12.30 13.5 3600 50.1 Y 50 2 105.8 103.5 2.46E-07 1.164 2.86E-07 1

'13:30 13.9 3600 47.7 Y 47.7 103 4 101.0 2.63E-07 1.154 3 03E-07
10f16/96 8.00 14.4 66600 60.0 N 59.8 101.0 113.1 1.142

9.00 14.3 3600 58.1 Y- 58 5 113.3 111.5 1.79E-07 1.144 2.05E-07
10:00 14.5 3600 56.6 Y 56.7 111.4 110.0 142E-07 1.139 1.61E-07 |
11.00 14.7 3600 55.4 Y 55 6 109.9 108.9 1.02E-07 1.134 1.16E-07 !
12:00 15.0 3600 54.3 Y 54.3 108.7 107.6 1.14E-07 1.127 128E 07
13.00 15.1 3600 53.2 Y 53.2 107.6 106.5 1.15E-07 1.125 1.29E-07 :
14:00 15.2 3600 52.2 Y 52.2 106.5 105.5 1.06E-07 1.122 1.19E-07 )

15.00 15.3 3600 51.3 Y 51.3 105.5 104.6 9.59E-08 1.120 1.07E-07
15 00 15 3 0 60.0 N 60.0 104.6 113 3 1.120

10/19/98 8:10 12.8 234600 00 Y -0.4 113.3 52.9 1.31E-07 1.181 1.55E-07 '

8.10 12.7 0 60 0 N 60.0 53.3 113.3 1.183
9.10 12.6 3600 58.9 Y 58.9 113.3 1122 109E-07 1.186 1.30E-07

10.10 12.7 3600 57.8 Y 57.9 1122 111.2 1.00E-07 1.183 1.19E-07
11:10 12.9 3600 56.8 Y 56.9 111.1 1102 9.11E-08 1.179 1.07E-07
12:10 13 3 3600 55.7 Y 55.9 110.1 1092 9.19E-08 1.169 1.07E-07
13.10 13.4 3600 54.6 Y $4 7 109 0 1080 1.03E-07 1.16*. 120E-07
14:10 14.1 3600 53.6 Y 53.6 107.9 106.9 1.04E-07 1.149 120E-07
15:10 14 2 3600 52.8 Y 52.9 106.9 1062 7.35E-08 1.147 8.43E-08 L

10/20J98 8.10 12.4 61200 37.9 Y 37.3 106.1 90.6 1.04E-07 1.191 1.24E-07
'

9.10 12.3 360'1 37.0 Y 37.0 912 90.3 1.11E-07 1.193 1.32E 07
10:10 12.2 3600 36.0 Y 36.1 90.3 89.4 1.12E-07 1.196 1.34E-07
11:10 12.5 3600 34.9 Y 352 89.3 88 5 1.01E-07 1.188 120E-07 ;
12:10 12.8 3600 34.1 Y 34.1 88 2 87.4 1.02E 07 1.181 1.20E-07 ;
13:10 13 2 3600 33.3 Y 33.3 87.4 86.6 1.03E-07 1.171 1.21E-07 f
14:10 13.5 3600 32.3 Y 32.4 86.6 85.7 1.17E-07 1.164 1.36E-07 y
15:10 13 8 3600 31.5 Y 31.5 85.6 84.8 1.05E-07 1.157 1.22E-07
16:10 13.8 3600 30.7 Y 30.7 84.8 84.0 1.06E-07 1.157 1.23E-07

10/21/98 8:10 11.5 57600 17.9 Y 17.3 84.0 70.6 1.22E-07 1.213 1.47E-07 <

8:10 11.5 0 60.0 N 60.0 71.2 113.3 1.213 I

|

!
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BOUTWELL FIELD PERMEABILITY
114400 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 -IN SITU LINER

STAGEI g1 vetue= 4.0300E-01
GAUGE 007 Housing Height = 53.3 -

Does Tctie Temp Dette T(soc) Feoed Reedmg Caecutete Fsold Correcelons Plus Perm Housing k Colc. Temp Det. Temp k' ;
mNtry dog C (sec) h1 h2 Perm. hic h2c hic h2c crvWeec Correct Correct crrVeec

9:10 11.4 3600 59 0 Y 59.0 113.3 112.3 9.92E-08 1.215 1.21E-07
10:10 11.5 3600 57.9 Y 58.0 112.3 111.3 1.00E-07 1.213 1.21E-07
11:10 11.7 3600 56.8 Y 57.0 111.2 110.3 9.10E46 .1.208 1.10E-07
12:10 12.1 3600 55.7 Y 55.8 110.1 109.1 1.02E-07 1.198 1.22E-07
13.10 12.4 3600 54.9 Y 55.0 109.0 106.3 7.21E-08 1.191 8.59E-08
14:10 12.8 3600 54.0 Y 54.0 108 2 107.3 9.35E-08 1.181 1.1CE-07 i
15:10 12.9 3600 53.5 Y 53.3 107.3 106.6 7.33E-08 1.179 8.64E-08 <

16:10 12.9 3600 52.9 Y 52.8 106.8 106.1 7.36E-08 1.179 8.68E-08 !

10/22/98 8:10 9.0 57600 39.7 Y 38.7 106.2 92.0 1.00E-07 1.274 128E-07
8:10 9.0 0 39.7 N 39.7 93.0 93.0 1.274
9:10 8.9 3600 39.1 Y 39.1 G3.0 92 4 72SE-08 1.277 9.2SE-08 ;

10:10 8.6 3600 38.2 Y 38 2 92.4 91.5 1.10E-07 1284 1.41E-07 I

11:10 8G 3600 37.3 Y 37.4 91.5 90 7 9 83E-08 1284 1.28E-07
12:10 8. 8 3600 36.2 Y 36.4 90.6 89.7 1.12E-07 1.279 1.43E-07 t

13.10 9.5 3600 35.3 Y 35.i 89.5 88.7 1.01E-07 1262 1.27E-07
14:10 9.9 3600 34.4 Y 34.6 88.6 87.9 8.88E-08 1252 1.11E-07
15:10 10.3 3600 33.4 Y 33.6 87.7 86.9 1.03E-07 1.242 1.27E-07 '

16:10 10.4 3600 32.5 Y 32.5 86.7 85.8 1.17E-07 1240 1.45E-07
10/23/98 8:10 8.7 57600 20.5 Y 19.7 85.8 73.0 1.13E-07 1282 1.45E-07

9.10 8.6 3600 19.9 Y 163 73.8 73.1 1.07E-07 1284 1.37E-07 !
10:10 8.5 3600 19.1 Y 1963 73 2 72.6 9.21E-08 1.287 1.19E47
11:10 9.0 3600 17.9 Y 18.1 72.4 71.4 1.56E-07 1.274 1.98E-07 !
12:10 9.4 3600 17.0 Y 17.3 712 70.6 9.47E-08 1264 120E-07 ,

13.10 9.8 3600 16.1 Y 16 2 70.3 69.5 128E-07 1.255 1.61E-07 +

14:10 10.2 3600 152 Y 15.4 69.4 68.7 1.13E-07 1.245 1.41E-07
15:10 10.5 3000 14.4 Y 14.5 68.5 67.8 1.15E-07 1.237 1.42E-07 p'
16:10 10.6 3600 13 6 Y 13.6 67.7 66.9 1.33E-07 1235 1.64E-07
16:10 10.6 0 60.0 N 60.0 66.9 113.3 1.235

10/26/98 8.00 11.1 229800 8.6 Y 8.5 113.3 61.8 1.06E-07 1.223 1.30E 07 i
9 00 112 3600 7.8 Y 7.9 61.9 612 1.27E-07 1.220 1.55E-07

10 00 11.4 3600 6.9 Y 7.1 61.1 60.4 1.29E-07 1.215 1.57E-07 !
'11.00 11.7 3600 6.1 Y 6.2 602 59.5 1.31E-07 1208 1.58E 07

12.00 12.0 3600 5.3 Y 5.5 59.4 58 8 1.14E-07 1.201 1.36E-07 '

13 00 12.2 3600 4.5 Y 4.5 58.6 57.8 1.54E-07 1.196 1.84E-07 I
14 00 12 4 3600 38 Y 3.8 57.8 57.1 1.36E-07 1.191 1.62E-07 !
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BOUTWELL FIELD PERINEA 88UTY

114400 BP CHEARICAL - LIAAA, OHIO - CELL NO. 2 -IN SITU UNER
STAGE 1 g1 value= 4.0300E42

GAUGE 008 Houaire Height = 53.3
Date Tyne Temp Delta T(sec) Field Reedmg Celculate Fieks Correchons Plus Perm Housmg k Cetc. Temp Det. Temp k'
m/dty dog C (sec) h1 h2 Perm. hic h2c hic h2c cm/sec Correct Correct crWesc
10/14/98 12.00 13.1 53.3 53.3 106 E

13.00 13.5 3600 48.9 Y 48 9 106.6 1022 4.72E-07 1.164 5.49E-07
14:00 13.8 3600 44.4 Y 44.5 102.2 97.8 4.93E-07 t157 5.70E-07
15.00 14.1 3600 40.7 Y 40 7 97.7 94.0 4.32E-07 1.149 4.97E 07
16:00 14 4 3600 36.9 Y 36.9 94.0 90.2 4 62E-07 1.142 5.27E-07
16:15 14.4 900 60.0 N 60.0 90 2 113.3 1.142

10/15/98 8.30 12.5 58500 5.6 Y 5.3 113.3 58.6 4.54E-07 1.188 5.40E-07
8.35 12.5 300 80.0 N 60 0 58.9 113.3 1.188
9 30 12.5 3300 54.9 Y 55 1 113.3 108.4 5.40E-07 1.188 6.42E-07

10:30 12.8 1600 50.3 Y 50.3 1082 103.6 4.86E-07 1.181 5.74E-07
1t30 13.1 3600 45.7 Y 45.9 103 6 99 2 4.86E-07 1.174 5.70E-07
12:30 13.5 3600 41.4 Y 41.5 99 0 94.8 4.85E-07 1.164 5 65E-07
13.30 13.9 3600 37.2 Y 372 94.7 90.5 5.08E-07 1.154 5.86E 07

10/16/98 8 00 14.4 66600 60.0 N 59 8 90.5 113 1 1.142
9 00 14.3 3600 58 2 Y 58.3 113.3 111.6 1.69E-07 1.144 1.94E-07

10.00 14.5 3600 36.4 Y 56.5 111.5 109 8 1.72E-07 1.139 1.96E-07
11.00 14.7 '3600 51.8 Y 52.0 109.7 105.3 4 58E-07 1.134 5.20E-07
12:00 15.0 3600 47.7 Y 47 7 105.1 101.0 4.45E-07 1.127 5.02E-07
13.00 15.1 3600 43.9 Y 43.9 101.0 97.2 429E-07 1.125 4.83E-07
14.00 152 ?600 41.1 Y 41.1 97.2 94.4 127E-M 1.122 3.67E-07
15:00 15.3 3600 38.3 Y 38.3 94.4 91.6 3.37E-UT 1.120 3.77E-07
15.00 15.3 0 60.0 N 60.0 91.6 113.3 1.120

10/19/98 8:10 12.8 234600 0.0 Y -0.4 113 3 52.9 1.31E-07 1.181 1.55E-07
8.10 12.7 0 60.0 N 60.0 53.3 113.3 1.183
9.10 12.6 3600 56.6 Y 56.6 113.3 109.9 2.41E-07 1.186 4.04E-07

10:10 12.7 3600 $3.5 Y 53.6 109.9 106.9 3.10E-07 1.183 3.67E-07
11:10 12.9 3600 50.9 Y $1.0 106.8 104.3 2.65E-07 1.179 3.13E 07
12:10 13.3 3600 48.5 Y 48.7 104.2 102.0 2.39E-07 1.169 2.79E-07
13:10 13.4 3600 46.3 Y 46.4 101 ? 99.7 2.33E-07 1.166 2.72E-07
14.10 14.1 3600 44.6 Y 44.6 99 9 97.9 1.93E 07 1.149 2.21E-07
15:10 14 2 3600 43.0 Y 43.1 97 1 96.4 1.73E-07 1.147 1.98E-07

10/20/98 8 10 12.4 61200 28.9 Y 28.3 96.3 81.6 1.09E-07 1.191 1.30E-07
9:10 12.3 3600 28.0 Y 28 0 82.2 81.3 1.23E-07 1.193 1.47E-07

10.10 12.2 3600 27.2 Y 21.3 81.3 80 6 9 68E-08 1.19S 1.16E 07
11.10 12.5 3600 26.4 Y 26.7 80.5 80 0 6.97E-08 1.188 8.29E-08
12:10 12.8 3600 25.7 Y 25.7 79.7 79 0 9.88E-08 1.181 1.17E-07
13:10 132 3600 25.0 Y 25.0 79.0 78.3 9.96E-08 1.171 1.17E 07
14:10 13.5 3600 24 2 Y 24.3 78.3 77.6 1.01E-07 1.164 1.17E-07
15:10 13 8 3600 23.5 Y 23.5 77.5 76.8 1.02E-07 1.157 1.17E-07
16:10 13.8 3600 22 8 Y 22.8 76 8 76.1 1.03E-07 1.157 1.19E-07

10/21/98 8.10 11.5 57000 12.7 Y 12.1 76.1 65.4 1.06E-07 1213 129E-07
8.10 11.5 0 60.0 N 60.0 66.0 113.3 1.213
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BOU1WELL FIELD PERMEABILITY
114409 BP CHEMICAL - LI8SA OHIO - CELL NO. 2 -IN SITU LINER

STAGEI g1 value= 4.0300E42
GAUGE 008 Houeme Hei ht = 53.39

Date Tune Temp Detta T(sec) Fased Reedmg %dese Feeed Correcmons Plus Perm HouemG k Calc. Temp Det. Torvip te
'

m/d/y dog C (sec) h1 h2 Perm. hic h2c hic h2c asWooc Correct Correct enWeec

9:10 11.4 0600 592 Y 59.2 113.3 112.3 7.93E-08 1.215 9.64E-08 ;

10:10 11.5 3600 58.1 Y 58 2 112.5 111.5 1.00E-07 1.213 1.21E-07 |
11:10 11.7 3600 57.4 Y 57.6 111.4 110.9 5.04E4 1208 6.00E-08
12:10 12.1 3600 56.5 Y 56.6 110.7 109.9 8.12E-08 1.198 9.73E-08
13-10 12.4 3600 55.7 Y 55.8 109 8 109.1 7.16E-08 1.191 8.53E-08.

-14:10 12.8 3600 55.0 Y 55.0 109.0 108.3 7.21E-08 1.181 8.52E-08
15.10 12.9 3600 54.5 Y 54.3 108.3 107A 7.26E-08 1.179 8.58E48

'

16.10 12.9 3600 53.9 Y 5'L8 107.8 t G7.1 7.29E-08 1.179 8.80E48
110/22/98 8:10 90 57600 432 Y 42.2 107.2 95.5 8.09E-08 1.274 1.03E-07

8.10 9.0 0 43.2 N 43.2 96.5 96.5 1.274
9:10 8.9 3600 42.6 Y 42.6 96.5 95.9 6.98E-08 1.277 8.91F-08

10:10 8.6 3600 41.9 Y 41.9 95.9 952 820E-08 1.284 1.05E-07
11:10 8.6 3600 41.1 Y 41.2 95.2 94.5 8.26E-08 1.284 1.08E-07
12.10 8.8 3600 402 Y 40 4 94.4 93.7 8.33E-08 1.279 1.07E-07
13:10 9.5 3600 39.6 Y 39.7 93.5 93.0 6.00E-08 1.262 7.57E-08
14:10 9.9 3600 38.8 Y 39 0 92.9 92.3 725E-08 1252 9.08E-06 !

15:10 10.3 3600 38.0 Y 38.2 92.1 91.5 7.32E-08 1.242 9.09E-08
16.10 10.4 3600 37.2 Y 37.2 91.3 90.5 9.85E 08 1.240 1.22E-07

10/23/98 8.10 8.7 57600 27.5 Y 26.7 90.5 80.0 8.63E-08 1.282 1.11E-07
9:10 86 3600 26.8 Y 26 7 80.8 80 0 1.11E-07 1284 1.43E-07

10:10 8.5 3600 26.1 Y 26.3 80.1 79.6 7.01E-08 1287 9.02E-08 |
11:10 9.0 3600 25.3 Y 25.5 79 4 78 8 8.49E-08 1.274 1.08E-07
12.10 94 3600 24.5 Y 24 8 78.6 78.1 7.14E46 1264 9 03E-08
13:10 9.8 3600 23.8 Y 23.9 77.8 77.2 8.67E-08 1255 1.09E-07
14.10 10.2 3600 23.1 Y 23.3 77.1 76.6 7.28E 08 1245 9.07E-08
15:10 10.5 3600 22.3 Y 22.4 76.4 75.7 1.03E-07 1.237 1.28E-07
16:10 10.6 3600 21.6 Y 21.6 75.6 74.9 1.04E-07 1235 1.29E-07
16:10 10.6 0 60.0 N 60.0 74.9 113.3 1.235

10/26/98 8:00 11.1 229800 19.7 Y 19 6 113.3 72.9 7.73E-08 1.223 9.46E-08
9 00 11.2 3600 19.1 Y 19.2 73.0 72.5 7.69E-08 1.220 9.39E-08 I

10 00 11.4 3600 18.4 Y 18.6 72.4 71.9 7.76E-08 1.215 9.43E-08
11.00 11.7 3600 17.8 Y 17.9 71.7 712 7.83E-08 1208 9.46E-08 |
12.00 12.0 3600 17.1 Y 17.3 71.1 70.6 7.90E-08 1201 9.49E-08 !
13.00 122 3600 16.5 Y 16.5 70.4 69.8 9.58E-08 1.196 1.15E-07 L
14 00 12 4 3600 16.0 Y i30 69.8 69.3 8 05E-08 1.191 9.58E-08 :
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BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER

STAGEl g1 value= 4 0300E-02
GAUGE 009 Housing Height = $3.3

Date Isme Temp Delta T(sec) Field Road ng Calculate Feeld Corrections Plus Perm Housang k Catc. Temp Det. Temp r
m/d/y deg C (sec) h1 h2 Perm. hic h2c hic h2c cm/sec Correct Correct cm/sec ;

10/14/98 12 00 13.1 56.3 56.3 109.6
13 00 13.5 3600 53 2 Y 53 2 109 6 106.5 3.21E 07 1.164 3.74E-07
14.00 13.8 3600 50.0 Y $0.1 106.5 103 4 3.32E47 1.157 3.84E-07
15.00 14.1 3600 47.3 Y 47.3 103.3 100.6 2.95E-07 1.149 3.39E-07
16 00 14.4 3600 44.3 Y 44.3 100 6 97.6 3.39E 07 1.142 3.87E-07
16.15 14 4 900 60.0 N 60 0 97.6 113 3 1.142

10/15P98 8.30 12.5 58500 24.1 Y 23 8 113.3 77.1 2.65E-07 1.188 3.15E 07
8.35 12.5 300 60.0 N 60.0 77.4 113.3 1.188
9.30 12.5 3300 58.2 Y 58.4 113.3 111.7 1.74E-07 1.188 2.06E-07 *

10:30 12.8 3600 56.2 Y 56.2 111.5 109 5 2.03E-07 1.181 2.39E-07
11:30 13.1 3600 54.1 Y 54.3 109.5 107.6 1.96E-07 1.174 2.30E-07
12:30 13.5 3600 52.2 Y L5' 3 107.4 105.6 1.89E-07 1.164 2.20E-07
13:30 13.9 3600 49.7 Y 49.7 105.5 103.0 2.68E 07 1.154 3.10E-07

10/16/98 8.00 14.4 66600 60.0 N 59 8 103.0 113.1 1.142
9.00 14.3 3600 59.4 Y 59 5 113 3 112.8 4.95E-08 1.144 5 67E-08

10.00 14.5 3600 58 8 Y 58.9 112.7 112.2 4 98E 08 1.139 5.67E 08
11:00 14.7 3600 58.1 Y 58.3 112.1 111.6 5.00E-08 1.134 5.68E-08
12.00 15.0 3600 57.5 Y 57.5 111.4 110 8 6.05E-08 1.127 6 81E-08 '

13.00 15.1 3600 57.1 Y 57.1 110.8 110.4 4.05E-08 1.125 4.55E-08
14.00 15 2 3600 56.5 Y $6 5 110.4 109.3 6.10E-08 1.122 6.85E-08
15.00 15.3 3600 56.0 Y 56b 109.8 109.3 5.11E-08 1.120 5.72E-08
15.00 15 3 0 60.0 N 60 0 109.3 113.3 1.120 1

10/19/98 8.10 12.8 234600 21.4 Y 21 0 113.3 74.3 7.25E 08 1.181 8.56E-08
8.10 12.7 0 60.0 N 60 0 74.7 113.3 1.183 ,

9:10 12.6 3600 59.6 Y 59 6 113.3 112 9 3.96E-08 1.186 4.70E-08
10.10 12.7 3600 58.9 Y 59 0 112.9 112.3 5.97E-08 1.183 7.06E-08
11:10 12.9 3600 58.3 Y 58.4 112.2 111.7 5.00E-08 1.179 5.89E-08
12.10 13.3 3600 57.5 Y 57.7 111.6 111 0 6.03E-08 1.169 7.05E-08
13.10 13.4 3600 56.8 Y 56.9 110.8 1102 6 08E-08 1.166 7.09E-08

,'
14:10 14.1 3600 56.2 Y 56 2 110.1 109.5 6.12E-08 1.149 7.03E-08
15.10 14 2 3600 55.6 Y $5 7 109.5 1090 5.12E-08 1.147 5.87E-08

10/20/98 8.10 12.4 61200 45.2 Y 44 6 108.9 97.9 7,01E 08 1.191 8.35E-08
9.10 12.3 3600 44.6 Y 44 6 98.5 97.9 6.84E-08 1.193 8.16E-08

10.10 12.2 3600 44.0 Y 44.1 37.9 97 4 5.73E-08 1.196 6.85E-08
11:10 12.5 3600 43.1 Y 434 97.3 96 7 6.92E-08 1.188 8.23E-08 -

12;10 12.8 3600 42 5 Y 42.5 96.4 95.8 6.99E-08 1.181 8 2SE-08 !

13.10 132 3600 41.9 Y 41.9 95.3 952 7.03E-08 1.171 8.24E-08 .

14:10 13.5 3600 * 1.3 Y 41.* 952 94.7 5.89E-08 1.164 6.86E-08 !

15:10 13.8 3600 40.7 Y 40.7 94.6 94.0 7.12E-08 1.157 8.24E-08
16.10 13 8 3600 40.1 Y 40.1 94.0 93 4 7.17E-08 1.157 8.29E-08

10/21/98 8:10 11.5 57600 30.8 Y 30 2 93.4 83.5 7.84E-08 1.213 9 51E-08 *

"

8.10 11.5 0 30.5 Y 30.5 84.1 83.8 #DfVmt 1.213 #Dfyst
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BOUTWELL FIELD PERMEABILITY

114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 -IN SITU LINER
STAGEI g1 value= 4.0300E-02

GAUGE 009 Housing Height = 53.3
Date Trne Temp DemoT(soc) Field Reedmg Calculate Food Correctons Plus Perm Housing k Colc. Temp Det. Temp k-
m/Wy dog C (sec) h1 h2 Perm. hic h2c hic h2c crWeec Correct Correct em4ec

,

9:10 11.4 3600 30.3 Y 30 3 83.8 83.8 2.67E-08 1.215 3.25E-08
10:10 11.5 3600 29.5 Y 29.6 83.6 82.9 9.41E-08 1.213 1.14E-07
11:10 11.7 3600 28.9 Y- 29.1 82.8 82.4 5.42E-08 1208 6.55E-08
12:10 12.1 3600 28.2 Y 28.3 82.2 81.6 820E-08 1.198 9.83E48
13:10 12.4 3600 27.7 Y 27.8 81.5 81.1 5.51E-08 1.191 6.56E-08
14:10 12.8 3600 27.1 Y 27.1 81.0 80.4 8.32E-08 1.181 9.83E-08
15:10 12.9 3600 26.8 Y 26 6 80.4 79.9 6.98E-08 1.179 8.23E-08
16:10 12.9 3600 26.4 Y 26.3 80.1 79.6 7.01E-08 1.179 8.26E-08

'

10/22/98 8:10 9.0 57600 17.2 Y 16 2 79.7 69.5 9.58E48 1.274 1.22E47
8.10 9.0 0 60.0 N 60.0 70.5 113.3 1.274
9.10 8.9 3600 59.5 Y 59.5 113.3 112.8 4.95E48 1.277 6.32E-08

10:10 8.6 3600 58.9 Y 58.9 112.8 112.2 5.97E-08 1.284 7.67E-08
11:10 8.6 3600 58.2 Y 58.3 112.2 111.6 6.00E-08 1284 7.71E-08
12:10 8.8 3606 57.3 Y 57.5 111.5 110.8 7.05E-08 1279 9.02E-08 ,

13:10 9.5 3600h $6.6 Y $6 7 110.6 110.0 6.09E-08 1.262 7.68E-08 *

14:10 9.9 3600- 55.9 Y 56.1 109.9 109.4 5.10E-08 1.252 6.39E-08
15:10 10.3 3600 55.3 Y 55.5 109.2 108.8 4.11E-08 1242 5.10E-08
16:10 10.4 3600 54.7 Y 54.7 108.6 108.0 6.20E-08 1.240 7.69E 08

10/23/98 8:10 8.7 57600 45.7 Y 44.9 108.0 98 2 6.88E-08 1282 8.53E 06
9:10 8.6 3600 45.1 Y 45.0 99.0 98.3 7.94E-08 1.284 1.02E-07 L

'
10:10 8.5 3600 44.5 Y 44.7 98.4 98.0 4.56E-08 1287 5.87E-08
11:10 9.0 3600 43.7 Y 43.9 97.8 37.2 6.89E48 1.274 8.78E-08
12-10 9.4 3600 43.0 Y 43.3 97.0 96.6 4.63E-08 1264 5.85E-08
13:10 9.8 3600 42.4 Y 42.q 96.3 95.8 5.83E-08 1255 7.31E48
14:10 102 3600 41.8 Y 42.0 95.7 95.3 4.69E-08 1.245 5.84E 08 ,

15:10 10.5 3600 412 Y 41.3 95.1 94.6 5.90E-08 1.237 7.30E-08 '

46:10 10.6 3600 40.6 Y 40.6 94.5 93.9 7.13E-08 1235 8.81E-08 i

16:10 10 6 0 60.0 N 60.0 93.9 113.3 1.235
10/26/98 8:00 11.1 229800 232 Y 23.1 113.3 76.4 6.91E-08 1.223 8.45E-06 s

9:00 til 3600 22.7 Y 22.8 76.5 76.1 5.87E-08 1.220 7.16E-06 !

10.00 11.4 3600 22.1 Y 22.3 76.0 75.6 5.91E-08 1.215 7.18E-08
11:00 11.7 3600 21.6 Y 21.7 75.4 75.0 5.95E-08 1.208 7.19E-08
12:00 12.0 3600 21.0 Y 212 74.9 74.5 5.99E-08 1.201 7.20E-08 ;

13.00 122 3600 20.4 Y 20.4 74.3 73.7 9.00E-08 1.196 1.09E-07
'

14-00 12.4 3600 19.9 Y 19 9 73.7 73.2 7.62E-00 1.191 9.07E-08

i

i

!
I
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BOUTWELL FIELD PERMEABILITY ,

114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 -IN SITU LINER '

STAGEI g1 value= 4.0300E-02
GAUGE 010 Housing Height = 53.3

Date Time Temp DeMa T(sec) Feoid Reading Calculate Field Corrections . Plus Perm Housing k Catc. Temp Det. Temp k'
m/d/y deg C (sec) h1 h2 Perm. hic h2c ! hic h?c cm/sec Correct Correct cm/sec
10/14/98 12:00 13.1 52.1 52.1 105.4

13 00 13 5 3600 47.5 Y 47.5 105.4 100.8 5.00E-07 1.164 5.81E-07
14:00 13 8 3600 42.7 Y 42.8 100 8 96.1 5.35E-07 1.157 6.18E-07
15:00 14.1 3600 39.0 Y 39 0 96 0 92.3 4.40E-07 1.149 5.06E-07
16 00 14.4 3600 34.6 Y 34.6 92.3 87.9 5.47F-07 1.142 6.2442-07
16:15 14.4 900 60.0 N 60 0 87.9 113.3 1.142

10/15/98 8:30 12.5 58500 5.2 Y 4.9 113.3 58.2 4.59E-07 1.188 5.45E-07
8:35 12.5 300 60 0 N 60 0 58.5 113.3 1.188
9-30 12.5 3300 55.9 Y 56 1 113.3 109.4 428E-07 1.188 5.08E-07.

10:30 12.8 3600 52.3 Y 52.3 1092 105.6 3.75E-07 1.181 4.43E-07
11:30 13.1 3600 48.7 Y 48 9 105.6 102.2 3.66E-07 . 1.174 - 4.30E-07
12.30 13 5 3600 45.3 Y 454 1020 98.7 3.68E-07 1.164 428E-07
13.30 13.9 3600 40.1 Y 40.1 98.6 93.4 6.07E-07 1.154 7.00E-07

10/16/98 8 00 14.4 66600 60.0 N 59 8 93.4 113.1 1.142
9.00 14.3 3600 59.3 Y 59.4 113.3 112.7 5 94E-08 1.144 6.80E-08

10.00 14.5 3600 58.3 Y 58 4 112.6 111.7 8.98E-08 1.139 1.02E-07 o

11:00 14.7 3600 57.5 Y 57.7 111.6 111.0 6.03E-08 1.134 6.85E-08
12.00 15.0 3600 56.8 Y 56.8 110.8 110.1 7.09E-08 1.127 8.00E 08
13.00 15.1 3600 56.0 Y 56.0 110.1 109.3 8.16E-08 1.125 9.18E-08
14.00 15.2 3600 55.3 Y 55.3 109.3 108.6 7.19E-08 1.122 8.07E-08
15 00 15.3 3600 54 6 Y 54.6 108.6 107.9 7.24E-08 1.120 8.11E-08
15.00 15.3 0 60.0 N 60.0 107.9 113.3 1.120

10/19/98 8.10 12.8 234600 7.9 Y 7.5 113.3 60 8 1.0TE-07 1.181 1.26E-07
8.10 12.7 0 60.0 N 60.0 612 113.3 1.183
9:10 12.6 3600 59.2 Y 59.2 113.3 112.5 7.93E-08 1.186 9 41E-08 ,

10:10 12.7 3600 58 2 Y 58.3 112.5 111.6 8.99E-08 1.183 1.06E-07 >

11:10 12.9 3600 57.4 Y 57.5 111.5 110.8 7.05E-08 1.179 8.31E-08
12.10 13.3 3600 56.4 Y 56 6 110.7 109.9 8.12E-08 1.169 9.49E-08
13.10 13.4 3600 55.5 Y 55.b 109.7 108.9 8.19E-08 1.166 9 56E-08 '

14:10 14.1 3600 54.5 Y 54.5 108.8 107.8 1.03E-07 1.149 1.19E-07
15:10 14 2 Kd)0 53.7 Y 53.8 107.8 107.1 7.29E-08 1.147 8.36E-08

10/20/98 8-10 12.4 61200 39 8 Y 39 2 107.0 92.5 9.59E-08 1.191 1.14E-07 ,

9.10 12.3 3600 39.0 Y 39 0 93.1 92.3 9.68E-08 1.193 1.15E-07 ,

10:10 122 3600 38.2 Y 38.3 92.3 91.6 8.52E-08 1.196 102E-07 |

11:10 12.5 3600 37.1 Y 37.4 91.5 90.7 9.83E-08 1.188 1.17E-07 ||12:10 12.8 3600 36.2 Y 36 2 90.4 89.5 1.12E-07 1.181 132E-07
13:10 132 3600 35.5 Y 35.5 89.5 88.8 8.79E-08 1.171 1.03E 07
14.10 13.5 3600 34.7 Y 34.8 88.8 88.1 8.86E-08 1.164 1.03E-07 !

15.10 13.0 3600 33 9 Y 33.9 88.0 87.2 1.02E-07 1.157 1.18E-07
16:10 13.8 3600 33.1 Y 33.1 87.2 86.4 1.03E-07 1.157 1.19E-07

10/21/98 8-10 11.5 57600 20.6 Y 20 0 86.4 73.3 1.15E-07 1.213 1.40E-07 ,

'8:10 11.5 0 60.0 N 60.0 73 9 113.3 1213

i

I

i
i
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BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 -IN SITU LINER ;

STAGEI g1 value= 4.0300E42
'

GAUGE 010 Housm9 Height = 53.3
Date Time Temp Delta T(sec) Footd Reading Nate Field Corrections Plus Perm Housmg k Calc. Temp Det. Temp k'
m/d4 dog C (sec) h1 h2 Perm. hic h2c hic h2c crWaec Correct Corved crWeec

9:10 11.4 3600 59.2 Y 59 2 113.3 112.5 7.93E48 1.215 9.64E 0* |
10:10 11.5 3600 58.2 Y 58.3 112.5 111.6 8.99E-08 1.213 1.09E-07 i.

11:10 11.7 3600 57.2 Y 57.4 111.5 110.7 8.00E-08 1.208 9.74E-08
12:10 12.1 3600 56.2 Y 56.3 110.5 109.6 9.15E-08 1.198 1.10E 07
13.10 12.4 '3600 $5.5 Y 55.6 109.5 106S 6.15E.06 1.191 7.32E-06
14:10 12.8 3600 54.6 Y 54.6 108.8 107.9 9.30E-06 1.181 1.10E-07
15:10 12.9 3600 54 0 Y 53.8 107.9 107.1 8.33E-08 1.179 9.82E-08

'

16:10 12.9 3600 53.3 Y 53$2 107.3 106.5 8.38E-08 1.179 9.87E-08
10G2/98 8.10 9.0 57600 40.5 Y 345 106.6 92.8 9.70E-06 1.274 124E-07

8:10 9.0 0 40.5 N 40.5 93.8 93.8 1.274 i
9:10 8.9 3600 39.9 Y 39.9 93.8 93.2 7.18E-08 1277 9.17E-08 !

10:10 8.6 3600 39.1 Y 39.1 93.2 92.4 9.65E-06 1.284 1.24E-07 |
11:10 8.6 3600 38 2 Y 38.3 92.4 91.6 9.73E-08 1.284 125E 07
12:10 8.8 3600 37.3 Y 37.5 91.5 90.8 8.80E-06 1279 1.10E 07 L
13:10 9.5 3600 36.3 Y 36.4 90.6 89.7 1.12E 07 1.262 1.41E-07

'
14:10 9.9 3600 35.5 Y 35.7 89.6 89.0 7.52E-06 1.252 9.42E-08 I
15:10 10.3 3600 34.7 Y 34.9 88.8 882 7.59E-08 1242 9.43E-08
16:10 10.4 3600 34.0 Y 34.0 88.0 87.3 8.94E-08 1.240 1.11E-07

10/23/98 8:10 8.7 57600 22.0 Y 212 87.3 74.5 1.11E-07 1.282 1.42E-07
9.10 8.6 3600 21.3 Y 212 75.3 74.5 1.20E-07 1.284 1.54E-07 -

10:10 8.5 3600 20 6 Y 20.8 74.6 74.1 7.53E-06 1.267 9.89E-08
11:10 9.0 3600 19.5 Y 19.7 73 9 73.0 1.37E-07 1.274 1.75E-07
12:10 9.4 3600 18.8 Y 19.1 72.8 72.4 6.17E-06 1264 7.80E-08
13:10 9.8 3600 17.9 Y 18.0 72.1 71.3 1.25E-07 1.255 1.57E-G7
14:10 10.2 3600 17.1 Y 17.3 71 2 70.6 9.47E-08 1.245 1.18E-07
15:10 10.5 3600 16.3 Y 16.4 70.4 69.7 1.12E-07 1.237 1.38E-07
16:10 10.6 3600 15.5 Y 15.5 69.6 68.8 129E-07 1.235 1.80E-07
15.10 10.6 0 60.0 N 60.0 68.8 113.3 1.235

10/26/98 S:00 11.1 229000 10.4 Y 10.3 113.3 63.6 1.01E-07 1.223 1.24E-07 ,

9.00 11.2 3600 9.6 Y 9.7 63.7 63.0 124E-07 1220 1.51E-07
10:00 11.4 3600 8.8 Y 90 62.9 62.3 1.07E-07 1.215 1.30E-07 !

11:00 11.7 3600 8.0 Y 8.1 62.1 61.4 1.27E-07 1.208 1.53E-07
12.00 12.0 3600 7.2 Y 7.4 61.3 60.7 1.10E-07 1201 1.32E-07 I

13:00 12.2 3600 6.5 Y 6.5 60.5 59.8 1.30E-07 1.196 1.56E-07 ,
14.00 12.4 3600 5.7 Y 5.7 59.8 59.0 1.51E-07 1.191 1.80E-07

| I

;
,

I

Prepared by Bowser-Momer. Inc 12/22.98 pan,14 '
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114400 BP CHEIIICAL - L!IAA, OHIO - CELL NO. 2 - RJNER
STAGE IITERFERATURE EFFECT GUAGE

Date Trne Temp Delta T(soc) Field Roseng Field Correcuane Plus Perm Housing k Temp k'

W- des C (soc) h1 | h2 hic h2e hie h3c csWeec Correts a Wooc

:, M {f.~x . .&G 0 ::ch E3 0.0 1.3283

8.19100 3@J&S 1800 li}; Tas 0.0 1.32s

B NCJ 1800 74 00 1.32s

Edi 7 -0.4 1.33311448 ?[.O" . $7000
.@f;.@pS.77 44 1e00 & 0.0 1.333

g OS $2 4$ 5A 3000 $4-:92 n7, 0.0 1.338*d t
G|$$ $5VA4M 1000 hi'?ME4 0.1 1.333

N} Mi)I .&G 1000

Ifi[[MESY. MES
0.1 1.333

?[10|M @+SA 0 0.0 1.333

+[py@(S.7 ^ +506.4 0.0 1.320
1000 25 U OS.4 0.1 1.331'.di

i1950 [ &S 1000
M1;30 8.9 1000 .;-($&3 0.1 1.328

d 11:30 Jp 4 S.9 0 ~ YEK3 (0 1.326
.

'

.k)290 Ms?!7.1 1800 84.2 0.1 1.321a

.g%Ng 7.2
;M] 7.2 1800 ' x,, gp K1 0.1 1.31g3 12;30

0 f j y;56.1 0.0 1.318' f 12'30 E
j1200 ??Q 7.4 1800 / ". f 55.1 0.0 1.313

?.13:00 ^' i; 7.4 0 se,1 0.0 1.313
.; 13:se ..j.67.s te00 . es.1 0.0 1.311

.,

rie:ge 4:M 7.e. te00 ,.-- gs.O 0.1 1.30s

i;

6

I
'

I

!

!

I

.

!

I
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BOUTWELL FIELD PERRIEABR.ITY
114400 BP CHERNCAL + LARA. OHIO - CELL NO 2 - L#fER

STAGE 11 et values 1.5120E-02 ~
GAUGE 006 Houeng Hught a 62.8

Date Tene Temp Desen T(soc) FmM Reetm8 hh FmM Conec8ano Plue Perm Houems k Cat. Temp Det Temp k*

vnMfy aseg C (sec) h1 h2 Perm. hic h2c hic h2c cmhoc Conect Correct crnteoc

11/2f98 10.00 10.9

ih 00.0
: 60.0 122.8

-? -32.8 Y 22.6 1228 85.4 1.53E-08 1.223 1.87E-0611 00 11.1 3000
11 00 11.1 0 . .. f 80.0 N 80 0 85.4 122.8 1223*

12.00 11.2 3000 W 23.8 Y 23 6 122.8 86.4 1.48E-08 1220 1.80E-06
12.00 11.2 0 * li 80.8 N 60.0 86.3 122.8 1.220
13 00 11.2 3800 t 22.4 Y 22.4 1228 85.2 1.54E-08 1.220 1.87E-06
13 00 11.2 0 $ 00.0 N 59.9 85 2 122.7 1.220
14.00 11.2 3800 3 S 34.9 Y 24 9 122.8 87.7 1.41E-06 1.220 1.73E-06
14 00 11.2 0 2.KG8.0 N 80.0 87.7 122 8 1.220

Q:t 118.0
15.00 11.3 3000 f28.2 Y 25 3 122.8 88.1 1.35E-08 1.219 1.70E-06

11/3/98 8:00 8.2 81200 1; N 59.1 88.0 121.9 1.294

kl 22.09.00 8.3 3000 Y 22.7 122.8 85.5 1.52E48 1.291 1.98E-06
9.00 8.3 0 J 3.U418.0 N 60 0 85.4 122.8 1.291

10.00 88 3000 ''5 28.8 Y 25.7 122.8 88.5 130E48 1.294 1.77E-06
10 00 86 0 _ I 80.0 N 80 0 88.4 122.8 1.284
11.00 8.8 3000 4 28.2 Y 26.2 122.8 89.0 1.35E-08 1.279 1.73E-06
11:00 8.8 0 ' 00.0 N 80 0 80.0 122.8 1.279
12.00 9.0 3000 29.1 Y 29 3 122.8 92.1 1.21E-06 1.274 1.54E-06
12.00 9.0 0 80.0 N 60 0 91.9 122.8 1.274
13.00 9.3 3000 28.7 Y 28.7 122.8 91.5 1.24E 06 1.287 1.57E-06
13 00 9.3 0 .-g 00.0 N 60.1 91.5 122.9 1.267
14 00 95 3600 ' [28.7 Y 28 7 122.8 91.5 1.24E-06 t.262 1.56E-06

.

14 00 95 0 - F 00.0 N 60 0 91.5 122.8 1.262
15.00 96 3000 * ' 28.9 Y 28 g 1228 91.7 1.23E-06 1.260 154E-06-

11/4/98 8.00 66 81200 80.0 N 58.7 91.7 121.5 1.333
9.00 6.6 3600 90.0 N 60 0 122.8 122.8 1 333-

10.00 66 3000 21.9 Y 21 9 122.8 84.7 1.56E-06 1.333 2 08E-06
10.00 66 0 5 90.0 N 60.0 84.7 122.8 1.333
11:00 6.7 3000 k 27.0 Y 27.1 122 8 89 9 1.31E-06 1.331 1.74E-06
11 00 6.7 0 - 90.0 N 80.0 89 8 122.0 1.331
12.00 6.9 3000 I 28.1 Y 25.4 122.8 88.2 1.39E46 1.326 1.84E-08
12.00 69 0 44 80.0 t1 60 0 87.9 122.8 1.320
13.00 7.2 3000 ' '28.3 Y 28.5 122.8 91.3 124E-06 1.318 1.64E-06
13 00 7.2 0 " 80.0 N 60 0 91.1 122 8 1.318 !

14 00 7.5 3600 .I 29.1 Y 29 2 122.8 92.0 1.21E-06 1.311 1.59E-06 !

14:00 7.5 0 | 80.0 N 60 0 91.9 122.8 1.311
15 00 7.7 3000 s 30.8 Y 30.7 122.8 93.5 1.14E-06 1.306 1.50E-06 6

11/5/98 10.00 5.8 88400 ' 80.0 N 59 0 93.4 121.8 1.353
11 00 5.8 3800 . J 24.3 Y 24.3 122.8 87.1 1.44E-06 1.353 1.95E-06 !

I11.00 60 0 | 90.0 N 80.2 87.1 123.0 1.348
12.00 6.0 3000 T28.4 Y 28.8 122.8 91.8 1.23E-08 1.348 1.66E-06 -

12.00 6.3 0 100.0 N 80.0 91.4 122.8 1.340
13.00 6.3 3000 ; 29.4 Y 29.5 122.8 92.3 1.20E-06 1.340 161E-06
13.00 6.5 0 .._ , 40.0 N 80.0 92.2 122.8 1.338
14:00 6.5 3000 .M 31.4 Y 31.5 122.8 94.3 1.11E-08 1.338 1.48E-06

|

,

|:
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'BOUTWELL FELD PEN
114400 BP CHEMCAL - LMA, OHIO - CELL NO. 2 - LMER

STAGEN 'sivehe= 1.s120E42 -
_

GAUGESOS Housing Height = S2.8 t
_

Ones Tone Temp Osmo fleec) F4ess Iteadtre e- Flase C_.. _ Plus Penn Houeng k Cesc. Temp Det Temp k'
madPy dog C (sec) h1 h2 Penn. hic h2c htc h2c emfase Cenest Conoce cmfesc

94;30 S.8 1900 R$ Y 20 8
'

94.2 83.4 1.0548 1.328 1.30E-05
N 60.0 83.3 122.3 1.320 [

15.00 S.9 1000
--4'; |ES.014.30 88 0

42.1 ^Y 42.1 122.0 104.9 1.32E es . 1.328 1.75E48
15.30 S.9 1000 ' -C 34.5 Y 24.5 104.9 57.3 1.54E-ee 1.330 2.00E-08..

,

timme 7.30 S.S $7900 , OS.S N St S 87.3 122.4 1.333,. ,

8.00 88 1000 3' y . 00.9 N 00.0 122.0 122.8 1.333 i
.

9-00 S.5 3000 4 ;23.2 Y 29.2 122.0 92.0 121E-08 1.338 1.62E-08 |

$g8.2 Y 18.3 92.0 81.1 1.00E OS 1.333 1.41E48 |9:30 S.8 1800
10:00 S.8 1800 1141. ' t.7 Y S.0 31.0 71.8 1.04E-05 1.333 1.30E-08 ?

10.00 86 0 Q i 80.0 N . 00.0 71.5 122.8 1.333 |
10:30 S.7 1s00 Mp.7 Y 41.s 122.s 104.8 t.3eE-08 1.331 1.79E-OS [

~ .5eE-0611.00 S.8 1800 3.1 Y 20.1 104.5 90.9 1.17E-08 1.328 1

11:30 S.9 1000 # [17.9 Y 18.0 90.9 30.8 9.80E47 1.328 1.31E-08
11:30 S.9 0 pW.0 N 00.0 30.7 122.8 : 1.328
12.00 7.1 1800 ,#g 1 Y 40.2 122.8 103.0 1.40E-OS 1.321 1.96E-08

.[kST,2
J Y 27.3 ' 102.9 90.1 1.12E48 -1.318 1.47E46 !12-30 7.2 1000

s N 27.2 .90.0 90.0 1.310 [12:30 7.2 0
1320 7.4 1000 Q4J7.4 Y 17.4 90.0 80.2 9.OBE W 1.313 1.27E-Os !

13:00 7.4 0 :[ M N 00.0 30.2 122.8 1.313 -

13.30 7.5 1000 $ ' ' Y 40.4 122.8 103.2 1.40E45 1.311 1.91E-06 [,

14:00 7.8 1000 5 Y 25.5 103.2 91.3 1.03E45 1.309 1.35E-06 L1
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BOUTWELL FIELD PERGIEABILITY
114409 BP CHERAICAL - LIAAA, OHIO - CELL NO. 2 - LINER

STAGEIl g1 value= 1.5120E-02

GAUGE 007 Houemg Height = 62.8 [

Date Trne Temp Delle T(sec) Fieed Reedmg C=arseman Feeld Corrections Plus Perm Houemg k Calc. Temp Det. Temp k'
[

mWy deg C (sec) h1 h2 Perm. hic h2c hic h2c cerWeec Correct Correct crrWeec i

11/2/98 10.00 10.9 n 80.0 60.0 122.8 ,.

1000 11,1 3800 .- 48.1 Y 48.1 122.8 110.9 428E-07 1.223 5.23E-07

1t00 11.1 0 % 48.1 N 48.1 110.9 110.9 1.223 r

12:00 11.2 3600 , " 373 Y 37.4 110.9 1002 426E-07 1.220 5.20E47 I

12.00 112 0 . .37.3 N 37.3 100.1 100.1 1.220 !

13.00 11.2 3600 - 27.3 Y 27.3 100.1 90.1 4.42E-07 1.220 5.39E-07

13.00 11.2 0 27.3 N 27.2 90.1 90.0 1.220

14.00 112 3600 19.1 Y 19.1 90.1 81.9 4.01E-07 1.220 4.89E-07
14.00 112 0 '19.1 N 19'1 81.9 81.9 1220
15:00 11.3 3600 -_;g 311.4 Y 11.5 81.9 74.3 4.09E-07 1.218 4.98E-07

11/3/98 8:00 8.2 61200
~

60.0 N 59.1 74 2 121.9 1294
9:00 8.3 3600 47.0 Y 47.1 122.8 109.9 4.66E-07 1.291 6.02E-07

9-00 8.3 0 3 ] ,47.0 N 47.0 109.8 109.8 1291.

10.00 8.6 3600 i 38.9 Y 37.0 109.8 99.8 4.01E-07 1.284 5.15E-07

10:00 8.6 0 38.9 N 36.9 99.7 99.7 1.284
..,

11:00 8.8 3600 " 27.8 Y 27.8 99.7 90.6 4.02E-07 1279 5.14E-07 [
1t00 8.8 0

,
27.8 N 27.8 90.6 90.6 1.279

.

12:00 9.0 3600 20.3 Y 20.5 90.6 83.3 3.53E-07 1.274 4.50E-07 !

12.00 9.0 0 203 N 20.3 83.1 83.1 1.274

13.00 9.3 3600 - 13.3 Y 133 83.1 76.1 3.70E-07 1267 4.68E.07
13.00 9.3 0 133 N 13.4 76.1 76.2 1267
14 00 9.5 3600 6.8 Y 6.8 76.1 69.6 3.75E-07 1.262 4.73E-07

3 00.0 N 60.0 69.6 122.8 126214:00 9.5 0' 2

!15.00 9.6 3600 ;53.1 Y 53.1 122.8 115.9 2.43E-07 1.260 3.06E-07
| 11/4/98 8:00 6.6 61200 180.0 N 58.7 115.9 121.5 1333 ,

9.00 6.6 3800 (80.0 N 60.0 122.8 122.8 1.333 '

10.00 66 3600 47.2 Y 47.2 -122.8 110.0 4.62E-07 1.333 6.16E-07*

10.00 6.6 0 47.2 N 47.2 110.0 110.0 1333
11:00 6.7 3600 - 37.5 Y 37.6 110.0 100.4 3.84E-07 1.331 5.10E-07 .

'
'*

~ .37.5 N 37.5 100.3 100.3 133111 00 6.7 0
12.00 6.9 3600 28.0 Y 28.3 100.3 91.1 4.04E-07 1326 5.36E-07

;
' 12:00 6.9 0 '28.0 N 28 0 90.8 90.8 1.326 '

13 00 7.2 3600 . 20.4 Y 20.6 90.8 83.4 3.57E-07 1.318 4.71E-07
13.00 72 0 ~ 20.4 N 20.4 83 2 83.2 1.318 -i
14.00 7.5 3600 ;13.4 Y 13L5 83.2 76.3 3 64E-07 1.311 4.77E-07 f
14.00 7.5 0 .13.4 N 13.4 762 76.2 1.311 i

f .6 Y 6.7 76 2 69.5 3.87E-07 1.306 5.05E-07615:00 7.7 3600
11/5/98 10:00 5.8 68400 -60.0 N 59.0 69.4 121.8 1.353

|'

!

,
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BOUTWELL FIELD PERRAEABluTY
114409 BP CHERAICAL - URRA, OHIO - CELL NO. 2 - LINER

STAGE 11 91 value= 1.5120E-02
GAUGE 007 Housing Height = ~ 62.8

Date Time Temp Dette T(soc) Field Reseng Calcu ste Field Correctons Plus Perm Houseig k Calc. Temp Det. Temp k'e

mIdty deg C (sec) h1 h2 Perm. hic h?c hic h2c cmfoec Correct Coned cm/sec

11:00 5.8 3800 gefi47.8 Y 47.8 122.8 110.6 4.39E-07 1.353 5.94E-07
1120 6.0 0 ig47.8 N 48.0 110.6 110.8 1.348

;rf Y 38.8 110.6 101.6 3.56E-07 1.348 4.80E-0712:00 6.0 3600

i? [3 38.638.6 N 38.6 101.4 101.4 1.3401220 6.3 0
1320 6.3 3600 Pf4430.3 Y 30.4 101.4 93.2 3.54E-07 1.340 4.75E-07
13:00 6.5 0 SD$30.3 N 30.3 93.1 93.1 1.336

%2I.2 Y 23.3 93.1 86 1 328E.07 1.33E 4.38E-0714:00 6.5 3600
14:30 6.8 1800 %,f y Q19.7 Y 19.8 86.0 82.6 3.30E-07 1.328 4.50E-07
14:30 6.8 0 7;M00.0 N 60.0 82.5 122.8

.4.14E-07 1.326 5.48E-07
1.328

15:00 6.9 1800 ^ 9 54.1 Y 54.1 122.8 116.9
15.30 6.9 1800 48.2 Y 48.2 116.9 111.0 4.35E-07 1.326 5.77E-O's

11Mi/98 7:30 6.6 57600 80.0 N 59.6 111.0 122.4 1.333&

8:00 6.6 1800 . 53.7 Y 53.7 122.8 116.5 4.42E-07 1.333 5.90E-07
9.00 6.5 3600 143.8 Y 4].8 116.5 106.6 3.73E-07 1.336 4.98E-07
9.30 6.6 1800 , ) 39.3 Y m.4 106.6 102.2 3.54E-07 1.333 4.72E-07s

10:00 6.6 1800 iCQ 35.0 Y 35.1 102.1 97.9 3.53E-07 1.333 4.70E-07

Q>%313
A36.0 N 35.0 97.8 97.8 1.33310.00 6.6 0

'
Y 31.2 97.8 94.0 3.33E-07 1.331 4.43E-0710.30 6.7 1800

1120 6.8 1800 'j.W 27.2 Y 27.2 93.9 90.0 3.58E-07 1.328 4.73E-07
11:30 6.9 1800 J ' 23.7 Y 23.8 90.0 86.6 3.23E-07 1.326 429E-07

Yi'|(23.711:30 6.9 0 N 23.7 86.5 86.5 1.326
12:00 7.1 1800 | :;20.2 Y 20.3 863 83.1 3.37E-07 1.321 4.45E-07 |

12:30 7.2 1800 ;;N16.6 Y 16.9 83.0 79.7 3.41E-07 1.318 4.49E-07
'

12:30 7.2 0
e g) 16.8

N 16.8 79.6 79.6 1.318
.

13.00 7.4 1800 % 13.8 Y 13.8 79.6 76.6 3.23E-07 1.313 4.24E-07 [
13:00 7.4 0 ' . ,13.8 N 13.8 76.6 76.6 1.313

'

13:30 7.5 1800 L $ 10.7 Y 10.7 76.6 73.5 3.47E-07 1.311 4.55E-07
14:00 7.6 1800 W '-7.7 Y 7.8 73.5 70.6 3.38E-07 1.309 4.42E-07

'
.

!
!

!
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BOUTWEn.3. FIELD PERRAEABILITY
114409 BP CHERIICAL - C4A, OHIO - CELL NO. 2 - LINER

STAGE 11 gi venue = 1.5120E-02
GAUGE 008 Housmg Heeght = 62.8

Date Trne Temp Delta T(sec) Feeld Readmg Calcutele Field Corrections Plus Perm Housmg k Cade. Temp Det. Temp k'
m/dly deg C (sec) h1 h2 Perm. hic h2c hic h2c cmtsec Corred Corred ontsec
11/2/98 10.00 10.9 80.0 60.0 122.8r

11-00 11.1 3600 ' 4 37.8 Y 07.6 122.8 100.4 8.46E-07 1.223 1.03E-06
11:00 11.1 0 ,4.f 37.8 N 3's .9 100.4 100.4 1223
12.00 11.2 3600 18.1 Y 19.2 .100.4 82.0 8.50E-07 1.220 1.04E-06
12.00 112 0 @- 4 80.0 N 60.0 81.9 122.8 1220
13:00 11.2 3600 * 134.8 Y 34.8 122.8 97.6 9.65E-07 1.220 1.18E-06
13:00 11.2 0 ?I34.8 N 34.7 97.6 97.5 1.220,

14.00 til 3600 - S 17.7 Y 17.7 97.6 - 80.5 8.09E-07 1.220 9.87E-07
'

14.00 11.2 0 L 80.0 N 60.0 80.5 122.8 1.220
15.00 11.3 3600 38.2 Y 36.3 122.8 99.1 9.01E-07 1.218 1.10E-06

11/3/98 8:00 8.2 61200 80.0 N 59.1 99 0 121.9 1.294
9 00 6.3 3600 E 38.3 Y 36.4 122.8 992 8.96E-07 1.291 1.16E-06
9:00 8.3 0 . ~ 38.3 N 36.3 99.1 99.1 1.291

10:00 8.6 3600 E 19.0 Y 19.1 ,VJ.1 81.9 8.01E-07 1284 1.03E-06
10.00 8.6 0 - 80.0 N 60.0 8 ' .8 122.8 1.284
11:00 8.8 3600 36.8 Y 36.8 122.t. 99.6 8.79E-07 1.279 1.12E-06
11.00 88 0 38.8 N i36 8 99.6 99.6 1279
12:00 9.0 3600 20.1 Y 20.3 99.6 83.1 7.61E-07 1.274 9.69E-07 t
12.00 9.0 0 T00.0 N 60 0 82.9 122 8 1274

'

13.00 9.3 3600 37.5 Y 37.5 122.8 100.4 8.50E-07 1.267 1.08E-06 ,

13.00 9.3 0
~

~ 37.5 N 37.6 100.3 100.4 1267
'

14.00 9.5 3600
-

20.9 Y 20.9 100.3 83.7 7.60E-07 1262 9.59E-07 I
14.00 9.5 0 .- 80.0 N 60.0 83.7 122.8 1262 [
15.00 9.6 3600 . 20.4 Y 20.4 122.8 832 1.64E-06 1260 2.06E-06

11/4/98 8.00 6.6 61200 ' 00.0 N 58.7 832 121.5 1.333
9.00 6.6 3600 80.0 N 60 0 122.8 122.8 1.333 ;

10:00 66 3600 -80.0 N 60.0 122.8 122.8 1.333 |
10.00 6.6 0 , 80.0 N 60.0 122.8 122.8 1.333 1.

11.00 6.7 3600 '38.0 Y 36.1 122.8 98.9 9.09E-07 1.331 1.21E-06
11:00 6.7 0 f 38.0 N 36.0 98.8 98.8 1.331

'

12.00 6.9 3600 -16.7 Y 17.0 98.8 79.8 8.97E-07 1.326 1.19E-06
12:00 6.9 0 80.0 N 60.0 79.5 122.8 1.326
13:00 7.2 3600 37.1 Y 37.9 122.8 100.1 8.58E-07 1.318 1.13E-06
13:00 7.2 0 - 37.1 N 37.1 99.9 99.9 1.318
14:00 7.5 3600 19.9 Y 20.0 99.9 82.8 7.89E-07 1.311 .1.03E-06
14:00 7.5 0 80.0 N 60.0 82.7 122.8 1.311
15:00 7.7 3600 : 38.5 Y 38.6 122.8 101.4 8.04E-07 1.306 1.05506 '

11/5/98 10:00 5.8 68400 80.0 N 59.0 101.3 121.8 1.353

i

i

i
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BOUTWELL FIELD PERREABILITY !

114409 BP CHERBCAL - LIIIA, OHIO - CELL NO. 2 - LINER f
STAGE 11 g1 value= 1.5120E-02 |

GAUGE 000 Housing Height = 62.8 [
. Date Time Temp DeRe T(sec) Field Reeeng Chh Feekt Correceons Plus Perm Housing k- Calc. Temp Det. Temp k' i

'

! mwy deg C (sec) h1 h2 Perm. hic h2ci hte h2c a:Weec Correct Corred cnWeec [
11:00 5.8 3800 , ' ;36.9 Y 34.9 122.8 98.7 9.18E-07 1.353 1.24E46 }
11:00 6.0 0 eL36.9 N 36.1 98.7 98.9 1.348 :

]jhit.3 Y 18.5 98.7 81.3 8.15E47 1.348 1.10E-0612:00 6.0 3600 j
12.90 6.3 0

,dQ374 Y 37.5 122.8 100.3 8.50E-07 1.340 1.14E-06 [
".f80A N 60.0 81.1 122.8 1.340 -

13.00 6.3 '3000
13:00 6.5 0 :3fi/Z37,4 N 37.4 100.2 100.2 1.336 !

14:00 6.5 3600 51 % 21.0 Y 21.1 100.2 83.9 7.46E-07 1.336 9.96E-07 i
ffg:j13.514:30 6.8 1800 Y 13.6 83.8 76.4 7.77E-07 1.328 1.03E-06

14:30 6.8 0 ,% $0.0 N 60.0 76.3 122.8 1.328 i

?h48.0 Y 48.0 122.8 110.8 8.6aE-07 1.326 1.15E-06
'

15:00 6.9 1830
15:30 6.9 1800 iin f.38.1 Y 36.1 110.8 98.9 9.54E-07 1.326 127E-06 ;

11AW98 7:30 6.6 57800 '2f;i}80.0 N 59.6 98.9 122.4 1.333 [
8:00 6.6 1800 g (47.4 Y 47.4 122.8 110.2 9.00E-07 1.333 1.21E-06 -!
9:00 6.5 3600 $ 427 9 Y 27.9 110.2 90.7 8.18E-07 1.336 1.09E-06 ?

k~ g' 9 89.0
(19.7 Y 19.8 90.7 82.6 7.88E-07 1.333 1.0$E-06 |9:30 6.6 1800

412.3 Y 12.4 82.5 75.2 7.78E-07 1.333 1.04E-06 !10.00 6.6 1800
10:00 6.6 0 ' N 60.0 75.1 122.8 1.333 '

: .- (47 7 Y 47.8 122.8 110.6 8.79E-07 1.331 1.17E-06 [10:30 6.7 1800

3; 9.7 37.3
Y 37.3 110.5 100.1 8.30E 07 1.328 1.10E 06, !11.00 6.8 1800

W28.8 Y 28.9 100.1 91.7 7.30E-07 1.326 9.76E-0711:30 6.9 1800
11:30 6.9 0 M| /28.8 N 28.8 91.6 91.6 1.326

,

12:00 7.1 1800 $ !20.5 Y 20.6 91.6 83.4 7.88E-07 1.321 1.04E-06 j
12:30 7.2 1800 : '"a ".13.1 Y 13.2 83.3 76.0 7.70E.07 1.318 1.02E-06 1

12:30 7.2 0 9 780.0 N 60.0 75.9 122.8 1.318 >

13.00 7.4 1800 :' 48.5 Y 48.5 122.8 111.3 8.26E-07 1.313 1.08E.06 i
13.00 7.4 0 48.5 N 48.5 111.3 111.3 1.313 !
13:30 7.5 1800 ,j 38.1 Y .1 111.3 100.9 8.24E-07 1.311 1.08E-06 |,

14.00 7.6 1800 'J 29.6 Y .7 100.9 92.5 7.30E-07 1.309 9.55E-07 f
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BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGEil 91 value= 1.5120E-02
GAUGE 009 Hounog Height = 62.8

Date Time | Temp Dena T(sec) Faced Readog Cakulate Faeid Correchons Plus Perm Hourmg k Calc. Temp Det. Temp k'
m/dty deg C (sec) h1 h2 Perm. hic h2c hic h2c avhec Corred Corred cm/sec
11/2/98 10.00 10.9 60.0 60.0 122.8

1120 11.1 3600 48.1 Y 48.1 122.8 110.9 428E-07 1223 523E-07
11:00 11.1 0 48.1 N 48.1 110.9 110.9 1.223
12.00 11.2 3600 36.7 Y 36.8 110.9 99.6 4.51E-07 1.220 5.51E-07
12:00 11.2 0 36.7 N 36.7 99.5 99.5 1220
13.00 11.2 3600 27.1 Y 2{.1 99.5 89.9 426E-07 1220 5.20E-07
13.00 11.2 0 27.1 N 27.0 89.9 89.8 1.220
14:00 11.2 3600 17.4 Y 17.4 89.9 80.2 4.80E-07 1.220 5.85E-07g
14.00 11.2 0 ' 1 17.4 N 17.4 80 2 802 1.220
15:00 11.3 3600 - 9.0 Y 9.1 80.2 71.9 4.59E-07 1.218 5.59E 07

11/3/98 8:00 8.2 61200 60.0 N 59.1 71.8 121.9 1.294
9.00 83 3600 47.1 Y 47.2 122.8 110.0 4.62E-07 1291 5.97E-07
9.00 8.3 0 47.1 N 47.1 109.9 109.9 1.291

10.00 8.6 3600 36.6 Y 36.7 109.9 99.5 4.18E-07 1.264 5.36E-07
10:00 8.6 0 ;36.6 N 36.6 99.4 99.4 1.284
11:00 8.8 3600 i ' 127.0 Y 27.0 99 4 89.8 4.27E-07 1279 5.46E-07

*
11:00 8.8 0 ( 27.0 N 27.0 89.8 89.8 1.279
12:00 9.0 3600 19.1 Y 19.3 89.6 82.1 177E-07 1.274 4.80E-07,

12:00 9.0 0 19.1 N 19.1 81.9 81.9 1.274
13.00 9.3 3600 11.2 Y 11.2 81.9 74.0 426E-07 1.267 5.40E-07 l

13:00 93 0 112 N 11.3 74.0 74.1 1267
14:00 9.5 3600 4.1 Y 4.1 74.0 66.9 4.24E-07 1262 535E-07
14.00 9.5 0 00.0 N 60.0 66.9 122.8 1262 ;

15.00 9.6 3600 ; 52.5 Y 52.5 122.8 115.3 2.65E-07 1260 333E-07 !

11/4/98 8.00 6.6 61200 (60.0 N 58.7 115.3 121.5 1.333

9:00 6.6 3600 60.0 N 60.0 122.8 122.8 1333
10.00 6.6 3600 T '473 Y 47.3 122.8 110.1 4.59E-07 1.333 6.11E-07.

10.00 6.6 0 ' 47.3 N 47.3 110.1 110.1 1333
11:00 6.7 3600 372 Y 37.3 110.1 100.1 4.00E-07 1.331 5.32E-07
11:00 6.7 0 37.2 N 37.2 100.0 100.0 1.331 1

12:00 6.9 3600 27.1 Y 27.4 100.0 90.2 4.33E-07 1.326 5.74E-07
12.00 6.9 0 27.1 N 27.1 89.9 89.9 1326
13:00 7.2 3600 19.0 Y 192 89.9 82.0 3.8SE-07 1.318 5.00E-07
13:00 7.2 0 19.0 N 19.0 81.8 81.8 1.318 l

14:00 7.5 3600 -11.4 Y 11.5 81.8 74.3 4.04E-07 1.311 530E-07 ;

14100 7.5 0 11.4 N 11.4 74.2 74.2 1311
15.00 7.7 3600 4.3 Y 4.4 74 2 67.2 4.16E-07 1306 5.44E-07 |

11/5/98 10:00 5.8 69400 ' 00.0 N 59.0 67.1 121.8 1.353

i
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fBOUTWELL FIELD PERMEABIUTY
114400 BP CHERACAL - LERA, OHIO - CELL NO. 2 - UNER

STAGE N 31 wohse= 1.5120E42
GAUGE 000 Housing HeigM = 62.8 i

Date Tuno Temp Do8e T(soc) Fishi Rose 8ng N dman Feeki Corressons Plus Perm Housing k Calc. Temp Det Temp k' i

mNry dog C (soc) h1 h2 Perm. hic h2c hic h2c anhec Correct Corsect cWeec !

i 11:00 5.8 3000 , :: 4.~ 47.4 Y 47.4 122.8 110.2 4.58E47 1.353 6.15E47 [
11:00 6.0 0 N[475 N 47.6 110.2 110.4 1.348 ?

$% Y 37.9 110.2 100.7 3.79E47 1.348 5.10E47 [
h.hj)37,7

12-00 6.0 3000
37,7 N 37.7 ' 100.5 100.5 1.340 [12:00 6.3 0

1320 6.2 3000 FC@gB;S Y 28.9 100.5 91.7 3.88E47 1.340 5.18E-07 |

13:00 6.5 0 Q{M$ N 28.8 91.6 91.6 1.338
"

! 1420 6.5 3000 M21.2 Y 21.3 91.6 M.1 3.88E47 1.338 4.79E-07
14:30 6.8 1800 c;W17.3 Y 17.4 . 84.0 80.2 3.88E 07 1.328 5. tee 47
14:30 6.8 0 ci:480.0 N 80.0 80.1 ' 122.8 1.328 t'

15.00 6.9 1800 m * MS Y . 53.9 122.8 116.7 4.20E47 1.326 5.67E-07 I

{dh7 Y 49.7 116.7 112.5 3.00E-07 1.326 4.08E47 [15:30 6.9 1800
11Mi/98 7:30 66 57600 GR0 N 50.6 112.5 122.4 1.333 {

8.00 6.6 1800 gg63.7 Y 53.7 122.8 116.5 4.42E-07 1.333 5.90E47 !

9:00 6.5 3000 ;fjy .43.2 Y 43 116.5 106.0 3.97E47 1.338 5.30E47
9:30 6.6 1800 $fd 28.4 Y 38. 106.0 101.3 3.81E47 1.333 5.00E-074

10.00 6.6 1800 %$73k8 Y 33.9 101.2 95.7 3.82E47 1.333 5.08E47
1020 6.6 0 M ',33i8 N 33.8 96.6 96.6 1.333
10:30 6.7 1800 % Y 29.6 96.6 92.4 3.73E47 1.331 4.97E-07

,

2dIA6.3 Y 25.3 92.3 88.1 - 3.91E47 1.328 5.20E-07
[(%i2LS

,

11.20 6.8 1800
Y 21.6 88.1 84.4 3.80E47 1.326 4.78E474 11:30 6.9 1800

@?
r

.hi 21.6 N 21.5 84.3 84.3 1.32611:30 6.9 0'

(
i 12:00 7.1 1800 N. a 17.9 Y 18.0 84.3 80.8 3.56E47 1.321 4.70E47

j'14.0 Y 14.1 80.7 78.9 4.05E47 1.318 5.34E-07
(M 14.0

12:30 7.2 1800 .

>

N .14.0 76.8 76.8 1.318 !:12:30 7.2 0

f 13:00 7.4 180) 1j .10.8 Y 10.8 76.8 73.6 3.58E47 1.313 4.70E47q
13:00 7.4 0 Eyl.10.8 N 10.8 73.6 73.6 1.313'

4 13:30 7.5 1800 t?E.67.3 Y 7.3 73.6 70.1 4.08E47 1.311 5.37E-07 4

14:00 7.6 1800 AN f4.2 Y 4.3 70.1 67.1 3.67E47 1.309 4.81E47 h

I
:
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BOUTWELL FIELD PERRAEABIUTY

114409 BP CHERRICAL - URRA, OHIO - CELL NO. 2 - LINER
STAGE 11 g1 vokse= 1.5120E-02

GAUGE 010 Housing Height = 62.8
Deee Tune Temp Delta T(sec) Fieed Readmg Calculate Feed Correcnons Plus Perm Houemg k Calc. Temp Det. Temp k*
mid/y deg C (sec) h1 h2 Perm. hic h2c hic h2c cmtsec Correct Correct cm/sec
11/2/98 10:00 10.9 9 ; 80.0 60.0 122.8

. 11:00 11.1 3600 # 134.8 Y 34.8 122.8 97.6 9.65E-07 1.223 1.18E-06
11 00 11.1 0 _ .34.8 N 34.8 97.6 97.6 1.223
12.00 11.2 3600 ' 15.3 Y 15.4 97.6 78.2 9.31E-07 1.220 1.14E-06
12:00 112 0 %. .{ 00.0 N 60.0 78.1 122.8 1.220
13:03 11 2 3600 f'(33.0 Y 33.0 122.8 95.8 1.04E-06 1.220 1.27E-06
13.00 11.2 0 ''- 33.0 N 32.9 95.8 95.7 1.220
14:00 11.2 3600 b ' J15.1 Y 15.1 95.8 77.9 8.80E-07 1.220 1.06E-06
14.00 11.2 0 80.0 N 60.0 77.9 122.8 1220 t, , 36.4 Y 35.5 122.8 98.3 9.35E-07 1.218 1.14E-0615:00 11.3 3600 r- ,

11/3/98 8.00 8.2 61200 - 80.0 N 59.1 98.2 121.9 1294
9.00 8.3 3600 34.5 Y 34.6 122.8 97.4 9.73E-07 1291 126E-06 ,

9.00 8.3 0 34.5 N 34.5 97.3 97.3
.

1291 r

10.00 8.6 3600 16.9 Y 17.0 97.3 79.8 8.33E-07 1.284 1.07E-06 '

10.00 8.6 0 . 00.0 N 60.0 79.7 122.8 1284 [
11:00 8.8 3600 - - 36.0 Y 36.0 122.8 98.8 9.13E-07 1.279 1.17E-06 .

11:00 88 0 36.0 N 36.0 98 8 98.8 1.279 |
12:00 9.0 3600 ' 19.9 Y 20.1 98.8 82.9 7.37E-07 1.274 9.39E-07 7

12:00 9.0 0 80.0 N 60.0 82.7 122.8 1.274 )
13:00 9.3 3600 37.4 Y 3T.4 122.8 100.2 8.54E-07 1.267 1.08E-06 |
1320 9.3 0 37.4 N 37.5 100.2 100.3 1267
14:00 9.5 3600 - ~ 20.5 Y 20.5 100.2 83.3 7.76E-07 1262 9.79E-07 y
14:00 9.5 0 4 80.0 N 60 0 83.3 122.8 1262 !

15.00 9.6 3600 38.4 Y 36.4 122.8 99.2 8.96E-07 1260 1.13E-06 ?

11/4/98 8.00 6.6 61200 90.0 N 58.7 992 121.5 1.333 t

9.00 66 3600 00.0 N 60 0 122.8 122.8 1.333 I'

10.00 6.6 3600 34.9 Y 34.9 122.8 97.7 9.60E-07 1.333 1.28E-06
10.00 6.6 0 34.9 N 34.9 97.7 97.7 1.333
11:00 6.7 3600 18.5 Y 18.6 97.7 81.4 7.67E-07 1.331 1.02E-06
11:00 6.7 0 60.0 N 60.0 81.3 122.8 1.331
12.00 6.9 3600 382 Y 36.5 122.8 99.3 8.92E-07 1.326 1.18E-06
12:00 6.9 0 36.2 N 36.2 99.0 99.0 1.326 I
13.00 7.2 3600 20.2 Y 20.4 99.0 83 2 7.30E-07 1.318 9.63E-07 |
13-00 72 0 '60.0 N 60.0 83.0 122.8 1.318 [.

14:00 7.5 3600 39.1 Y 39.2 122.8 102.0 7.79E-07 1.311 1.02E-06 |14.00 7.5 0 . 80.0 N 60.0 101.9 122.8 1.311 i

15:00 7.7 3600 .40.2 Y 40.3 122.8 103.1 7.34E-07 1.306 9.59E-07 t

11/5/98 10:00 5.8 68400 /00.0 N 59.0 103.0 121.8 1.353 i

|

I
I

L

.
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BOUTWELL FIELD PERRIEA8luTY
114409 BP CHERIICAL - LIIIA, OHIO - CELL NO. 2 - LINER

STAGE il g1 value= 1.5120E42

GAUGE 010 | Housing Height = 62.8

Plus Perm Housing k Calc. Temp Det. Temp k'Date Time Temp Delta T(sec) Flots Reeding c=ar aman Field Correcmons '
m Mty dog C (soc) h1 h2 Perm. hic h2c hic h2c enWeec Corred Correct cm/sec_

11:00 5.8 3000 Q J3E8 Y 35.8 122.8 98.6 9.22E47 1.353 1.25E-06
11 00 6.0 0 9.g(36A N 36.0 98.6 98.8 1.348
12-00 6.0 3600 $194 Y 19.8 98.6 82.6 7.44E 07 1.348 1.00E46
12:00 6.3 0 L75002 N 60.0 82.4 122.8 1.340 i

I[M38.8
.

1.07E-06Y 38.7 122.8 101.5 8.00E-07 1.3401320 6.3 3600

&@jfff | N 38.6 101.4 101.4 1.33613:00 6.5 0
Y 23.4 101.4 86.2 6.82E-07 1.336 9.11E4714.00 6.5 3600 *

'%?f15.9 Y 16.0 86.1 78.8 7.44E47 1.328 9.88E-07 |14:30 6.8 1800 t

'g#6,548.2980A
N 60.0 78.7 122.8 1.328 114:30 6.8 0

'Y 482 9't2.8 111.0 8.49E-07 1.326 1.13E-0515:00 6.9 1800

d[S@00.0
kl U3i.'1 Y 39.1 111.0 101.9 7.19E-07 1.326 9.53E 0715:30 6.9 1800

.
N 59.6 101.9 122.4 1.33311.W98 7:30 6.6 57600

8.00 6.6 1800 ~ 47.5 Y 47.5 122.8 110.3 9.02E47 1.333 1.20E-06
,

!

9.00 6.5 3600 ;;.g p29.4 Y 29.4 110.3 92.2 7.53E-07 1.336 1.01E-06
9:30 6.6 1800 ; t.;i21.7 Y 21.8 92.2 84.6 7.23E-07 1.333 9.63E47

10.00 6.6 1800 QU13.7 Y 13.8 84.5 7bE 5 24E-07 1.333 1.10E-06 ,'

10:00 6.6 0 y,1680.0 N 00.0 76.5 122.8 1.333
10:30 6.7 1800 N J40.6 Y 49.6 122.8 112.4 7.43E-07 1.331 9.89E47 '

11:00 6.8 1800 ' t 140.0 Y 40.0 112.3 102.8 7.42E-07 1.328 9.86E-07
11:30 6.9 1800 - L *!32.0 Y 32.1 102.8 94.9 6.72E 07 1.326 8.90E-07 I

y

11:30 6.9 0 4M32.0 N 32.0 94.8 94.8 1.326 ;

1290 7.1 1800 M34.3 Y 24.4 94.8 87.2 7.02E-07 1.321 9.27E-07

h 17.2 Y 17.3 87.1 80.1 7.04E-07 1.318 928E-07 !12:30 7.2 1800

/y617.2
N 172 80.0 80.0 1.318 |12:30 7.2 0 p

;'h 11.0 Y 11'O 80.0 73.8 6.78E-07 1.313 8.90E-0713:00 7.4 1800
13:00 7.4 0 7.L 300.0 N 60.0 73.8 122.8 1.313 [
13:30 7.5 1800 3$48.0 Y 48.0 122.8 110.8 8.64E47 1.311 1.13E-06
14:00 7.6 1800 f4M30.6 Y 39.7 110.8 102.5 6.54E-0? 1.309 8.56E-07

a +

,

!
P

E

k

,

F

v

- . . ....- o. m

P
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1 BROWN COHESIVE SOIL LABORATORY TEST DATA
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GRAIN SIZE DISTRIBUTION TEST REPORT '
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200 100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm

% + 3'' % GRAVEL % SAND % SILT % CLAY

O 0.0 2.5 20.0 48.3 29.2

Do Ce CX LL PL D85 DSO D50 D30 D15 i u

o 32 18 0.221 0.0175 0.0094 0.0022

MATERIAL DESCRIPTION USCS AASHTO

O brown lean CLAY with sand CL A-6

Project No. 114409 Client: BP Chemicals, Inc. Remarks:

Project: Cell-2, Mixed Waste Closure Project 0Date Received: 7-2198

0 Location: Grid B 10+ 'lHW, Ele. 859-857

OV GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, INC. xP
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GRAIN SISE DISTRIBUTION TEST Dkth
I

!

Clientt BP Chtmicals, Inc.
|Project: Cell-2, Mixed Waste Closure Project

PrJject Number: 114409

- Sample Data ;

Ssurce: 114409 BP Chemicals, Inc. ,

'

| Sample No.: Grid B-10+ TNW, Ele. 859-857
i Elcy, or Depth: Sample Length (in./ca.):
| Location: Grid B-10+ TNW, Ele. 859-857

De:cription: brown lean CLAY with sand
I

Liquid Limit: 32 Plastic Limit: 18
USCS-Classification: CL AESETO Classification: A-6
TOcting Remarks: Date Received: 7-21-98

| Mechanical Analysis Data
i

/.nitial

i Dry cample and tare = 1086.40
229.90Tare =

s6.50' '

Dry cample weight =

Cample split on number 10 sieve !
!

! Split sample data: - _ ,

ISample and tare = 50.09 Tare = .00 Sample weight = 50.09
Cumulative weight retained tare = .00

Tcro for cumulative weight retained = .00
Sicve Cumul. Wt. Percent

retained finer 1

5 inch 0.00 100.0
.50 inch 5.28 99.4
.375-inch 10.32 98.8

'# 4 21.49 97.5
# 10 39.32 95.4
# 20 1.99 91.6
# 40 3.50 88.7
# 60. 5.05 85.8
# 100 6.83 82.4
# 200 9.40 77.5

Bydrometer Analysis Data

caparation sieve is #10
Percent -#10 based upon complete sample = 95. 4
W:ight of hydrometer sample: 50.09 !

Bygrascopic moisture correction: !
'

Moist weight & tare = 51.06
Dry weight & tare = 50.69 |

Tare = 31.21
Bygroscopic moisture = 1.9 % !

Calculated biased weight = 51.53
Automatic temperature correction

! Composite correction at 20 dog C = -5.5

!' O )iscus correction only= 0.00fL -

specific gravity of solids = 2.65i

Specific gravity correction factor = 1.000

BOWSER-MORNER, INC.

- - _
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dydrometer type: 152H |

Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter P rcent

time, min dog C reading reading depth am finer

O 20.6 44.0 38.6 0.0135 44.0 9.1 0.0577 74.9

C)0.501.00 20.6 41.5 36.1 0.0135 41.5 9.5 0.0417 70.0

2.00 20.6 39.5 34.1 0.0135 39.5 9.8 0.0300 66.2
5.00 20.6 37.0 31.6 0.0135 37.0 10.2 0.0194 61.3

15.00 20.8 33.0 27.6 0.0135 33.0 10.9 0.0115 53.6

30.00 20.8 30.0 24.6 0.0135 30.0 11.4 0.0083 47.8
J

60.00 20.8 27.5 22.1 0.0135 27.5 11.8 0.0060 43.0
120.00 21.3 25.0 19.7 0.0134 25.0 12.2 0.0043 38.3

240.00 21.8 22.5 17.4 0.0133 22.5 12.6 0.0031 33.7
1440.00 21.0 18.5 13.2 0.0135 18.5 13.3 0.0013 25.6

Fractional Contponents ,

1

Cravel/ Sand based on #4
Sand / Fines based on #200
% + 3" = 0.0 % GRAVEL = 2.5 % SAND = 20.0
% SILT = 48.3 % CLAY = 29.2

D85= 0.22 D60= 0.02 D50= 0.01
D30= 0.00 _ _

!

4

'

O

BOWSER-MORNER, INC.



._ _ _ _ _ ._ _ - _ _ _ _ __ . - . _ _ _ _ _ _ _ _ . _ _ _ _ . . _ _ . .. _ ._

GRAIN SIZE DISTRIBUTION TEST REPORT
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200 100 to 1 0.1 0,01 0.001
GRAIN SIZE - mm I

% + 3" % GRAVEL % SAND % SILT % Cl.AY

o 0.0 1.9 19.1 48.7 30.3
._.

Do Ce CuDo D15X LL PL D85 D60 D60 i3
o 33 18 0.182 0.0141 0.0072 0.0019

MATERIAL DESCRIPTION USCS AASHTO

:. brown lean CLAY with sand CL A-6

Project No. 114409 Client: BP Chemicals,Inc. Remarks:

Project: Cell 2, Mixed Waste Closure Project ODate Received: 7-20-98

1

O Location: Grid B-11. MNW, Ele. 851 849
,

m

, GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, INC. x,

- _
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GRAIN SIEE DISTRIBUTION TEST DATA

:llent: BP Chcmien12, Inc. ,

Project: Cell-2, Mixed Waste Closure Project
Project Number: 114409

__

Sample Data

S:urce: 114409 BP Chemicals, Inc.

Sample No.: Grid B-11- MNW, Ele. 851-849
Elcv. or Depth: Sample Length (in . /ca. ) :
Location: Grid B-11- MNW, Ele. 851-849
De:cription: brown lean CLAY with sand
Liquid Limit: 33 Plastic Limit: 18
USCS Classification: CL AASETO Classification: A-6
TOcting Remarks: Date Received: 7-20-98

Nechanical Analysis Data

Initial
Dry cample and tare = 978.90
Tara = 228.70

750.20Dry cample weight =

Sample split on number 10 sieve
Split sample data: ._ ~~

SampAe and tare = 50.34 Tare = .00 Sample weight = 50.34
Cumulative weight retained tare = . 00

Tcra for cumulative weight retained = .00
Sicve Cumul. Wt. Percent

retained finer

f')0 inch 0.00 100.0
'.475 inch 4.13 99.5
#4 14.51 98.1
# 10 30.47 95.9
# 20 1.45 93.1'

# 40 2.93 90.3
# 60 4.56 87.2
# 100 6.42 83.7
# 200 8.85 79.0

Bydrometer Analysis Data

Sepnration sieve is #10
POrcent -#10 based upon complete sample = 95.9
W ight of hydrometer sample: 50.34
Hygrascopic moisture correction:
Noist weight & tare = 47.52 |

Dry weight & tare = 47.13
Tare = 27.96 !

Hygroscopic moisture = 2.0 % ;

Calculated biased weight = 51.45
j|Automatic tempe'rature correction

Composite correction at 20 dog C = -6.0
1

iccus correction only= 0.00
'

,

ific gravity of solids = 2.65
Spesific gravity correction factor = 1.000
Hydrometer type: 152H

l

BOWSER-NORNER, INC.



Effective depth Le 16.294964 - 0.161 x am
~~ ~' ' ~ ~ ~ ~~ ~ ~ ~ " '~

|

|

Elapsed Teep, Actual Corrosted K Rm Eff. Diameter Percent
time, min dog C reading rcading depth sua finer

1.00 20.6 43.0 37.1 0.0135 43.0 9.2 0.0412 72.1

2.00 20.6 41.0 35.1 0.0135 41.0 9.6 0.0296 68.2
7s 5.00 20.6 38.5 32.6 0.0135 38.5 10.0 0.0191 63.3
'-)15.00

g

20.6 35.5 29.6 0.0135 35.5 10.5 0.0113 57.5

! 30.00 20.8 33.0 27.1 0.0135 33.0 10.9 0.0081 52.7
l 60.00 20.8 29.5 23.6 0.0135 29.5 11.5 0.0059 45.9

120.00 21.2 27.0 21.2 0.0134 27.0 11.9 0.0042 41.3
240.00 21.8 24.0 18.4 0.0133 24.0 12.4 0.0030 35.7

| 1440.00 20.9 19.5 13.7 0.0135 19.5 13.1 0.0013 26.5

Fractional Components

Cravel/ Sand based on #4
,

| Sand / Fines based on #200 i

| % + 3" = 0.0 % GRAVEL = 1.9 % SAND = 19.1 |
| % SILT = 48.7 % CLAY = 30.3
| |

1

D 5= 0.18 D60= 0.01 D50= 0.01 J| 8
D 0= 0.003,

__ __

c

(n

|

' i

I

1

|
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GRAIN SIZE DISTRIBUTION TEST DATA i
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200 100 to s 0. a 0.01 0.001
GRAIN SIZE - mm

% + 3" % GRAVEL % SAND % SILT % CLAY

o 0.0 2.9 17.8 43.6 35.7
1

X LL PL D85 D60 D50 D30 D15 D10 Ce Cu

O 30 18 0.179 0.0100 0.0059

MATERIAL DESCRIPTION USCS AASHTO

L brown lean CLAY with sand CL A-6

Project No. 114409 Client: BP Chemicals,Inc. Remarks:

Project: Cell 2. Mixed Waste Closure Projec* ODate Received: 07-21-98

; Location: Grid C 10+ TNW, Ele,858 - 856

/mi
1(j GRAIN SIZE DISTRIBUTION TEST DATA

BOWSER-MORNER, INC. Pv
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GRAIN SIEE DISTRIEUTION TEST.Dkth

Client: BP Chemien10, Inc.
Project: Cell 2 - Mixsd Weste Closure Project
Projec'; Number: 114409

Sesg,le Data
_

Scuros: 114409 BP Chemical, Inc.
Samplo No.: Grid C-10+ TNW, Ele. 858 - 856
Elcv. or Depth: Sample Length (in./can.) :
Location: Grid C-10+ TNW, Ele. 858 - 856 ,

De:cription: brown lean CLAY with sand |

Liquid Limit: 30 Plastic Limit: 18

USCS Classification: . .CL AASBTO Classification: A-6 !

Tooting Remarks: Date Received: 07-21-98 |

Mechanical Analysis Data

| Initial ;

i Dry.Cample and tare = 950.80
i Tare = 214 . '>. 0

= 736.60; Dry cample weight
; Samplo split on number 10 sieve
Split sample data:4

Sample and tare = 50.37 Tare = .00 Sample weight = 50.37
~ -

.

Cumulative weight retained tare = .00
'

; Tcra for cumulative weight retained = .00
| Sicve Cumul. Wt. Percent |

4 retained finer
S 5 inch 0.00 100.0

JO inch 4.94 99.3
.375 inch 10.71 98.6

; #4 21.61 97.1
# 10 36.42 95.1i

# 20 1.26 92.7
# 40 2.71 90.0
#.60 4.21 87.2
# 100 6.01 83.8
# 200 8.35 79.3

4

Bydrometer Analysis Data
i

' Separation sieve is #10
POrcent -810 baced upon complete sample = 95.1;

Waight of hydrometer sample: 50.37
|Bygrascopio noisture correction:a

Moist weight & tare = 47.26
Dry weight & tare = 46.86 ;

Tere - = 27.68
Bygroscopic moisture = 2.1 % !

Calculated biased weight = 51.88 |

. Automatic temperature correction
j Composite correction at 20 dog C = -4.5

Oi - L, fccus correction'only= 0
( 23ific gravity of solids = 2.65 ;

fpecific gravity correction factor = 1.000

BONSER-MORNER, INC.
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Jydecaneter type: 152H
Eff ctive depth L= 16.294964 - 0.164 x Rm

!

| Elapsed Temp, Actual Corrested K Rm Eff. Diameter Percent

time, min. dog C reading reading depth num finer

0.50 21.6 44.5 40.3 0.0134 44.5 9.0 0.0568 77.7

O 1.00
,

21.6 43.5 39.3 0.0134 43.5 9.2 0.0405 75.8 ,

2.00 21.6 42.0 37.8 0.0134 42.0 9.4 0.0290 72.9 |

5.00 21.6 40.0 35.8 0.0134 40.0 9.7 0.0187 69.0

| 15.00 21.7 36.0 31.8 0.0134 36.0 10.4 0.0111 61.4

| 30.00 21.7 33.5 29.3 0.0134 33.5 10.8 0.0080 56.6
60.00 21.7 30.0 22.8 0.0134 30.0 11.4 0.0058 49.8 ;

'

120.00 21.8 27.5 23.4 0.0133 27.5 11.8 0.0042 45.0
! 240.00 22.1 25.0 20.9 0.0133 25.0 12.2 0.0030 40.4

| 1440.00 21.4 20.5 16.3 0.0134 20.5 12.9 0.0013 31.4

Fractional Components

Cravel/ Sand based on #4
Sand / Fines based on 6200

'

% + 3" = 0.0 % GRAVEL = 2.9 % SAND = 17.8 |

% SILT = 43.6 % CLAY = 35.7

D85= 0.18 D60= 0.01 D50= 0.01
'

- . - . _

O .

!

I

|

t]
}

!

|
BOWSER-MORNER, INC.
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GRAIN SIZE DISTRIBUTION TEST DATA 1
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200 100 10 1 0.1 0.01 0.001 l

GRAIN SIZE - mm
'

% + 3" % GRAVEL % SAND % SILT % CLAY

Ci 0.0 0.4 15.5 43.2 40.9 j
l

!
i

|
Do Ce CuX LL PL D86 D60 D60 D30 D15 i

c. 45 20 0.0857 0.0071 0.0037

MATERIAL DESCRIPTION USCS AASHTO

. brown lean CLAY with sand CL A 7-6

[ Project No. 114409 Client: BP Chemicals, Inc. Remarks:

Project: Cell 2 Mixed Waste Closure Project cDate Received: 07-21-98

)
i

{: Location: Grid C-11 MNW, Ele 851 - 849
|

m I

(J)k ) GRAIN SIZE DISTRIBUTION TEST DATA

BOWSER-MORNER, INC. Pv
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GRAIN SIEE DISTRIBUTION TEST DATA 1

-
. ,

. Client: BP Chsmicals, Inc.
-Prsject:. Cell 2 - Mixed Waste Closure Project
PrJject humber: 114409

Sasqple Data
-

Couros: 114409 BP Chemical, Inc.

Sample No.: Grid C-11- MNW, Ele. 851 - 849
Clev. or Depth:. Sample Length (in./cus.) :
LocatioL: Grid C-11- MNW, Ele. 851 - 849

De:cription: brown lean CLAY with sand
Liquid Limit: 45 Plastic Limit: 20

USCS Classification: CL AASBTO Classification: A-7-6
TOcting Remarks: Date Received: 07-21-98

Mechanical Analysis Data

Initial
Dry cample and tare = 959.50

230.10Tcre =

= 729.40Dry cample weight
Sample split on number 10 sieve
Split sample data: - ~

comple and tare = 50.58 Tare = .00 Sample weight = 50.58
Cumulative weight retained tare = .00

Tera for cumulative weight retained = .00
SiCve Cumul. Wt. Percent

retained finer
50 inch 0.00 100.0g
.375 inch 1.25 99.8
#4 3.31 99.6
# 10 13.96 98.1
# 20 0.90 96.4
# 40 1.92 94.4
# 60 3.26 91.8
# 100 4.97 88.5
# 200 7.20 84.1

Bydrometer Analysis Data

Separation sieve is #10
Parcent -#10 based upon complete sample = 98.1
Wright of hydrometer sample: 50.58
Rygroscopic moisture correction:
Moist weight & tare = 48.81
Dry weight's tare = 48.09-

Tare = 28.53
Bygroscopic moisture = 3.7 %

cniculated biased weights 49.73
Automatic temperature correction

Composite correction at 20 dog C = -5.5:

; incus correction only= 0
j s ,0cific gravity of solids = 2.65

Specific gravity correction factor = 1.000i

Eydrometer type: 152H'

BOWSER-HORNER, INC . -'
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Effective depth L= 16.294964 - 0.164 x Rn
~ ~ ~ ^ ' ~ ~ ~

! Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
! time, mic dog C r ading reading depth am finer

0.50 20.8 46.0 40.6 0.0135 46.0 8.8 0.0565 81.7
1.00 20.8 44.0 30.6 0.0135 44.0 9.1 0.0407 77.7

7 T.2.00 20.8 42.5 37.1 0.0135 42.5 9.3 0.0292 74.7

2 5.00 20.8 40.5 35.1 0.0135 40.5 9.7 0.0188 70.6
| 15.00 20.8 38.0 32.6 0.0135 38.0 10.1 0.0111 65.6

30.00 20.8 36.0 30.6 0.0135 36.0 10.4 0.0080 61.6
60.00 21.1 33.5 28.2 0.0135 33.5 10.8 0.0057 56.7

120.00 21.2 31.0 25.7 0.0134 31.0 11.2 0.0041 51.7
.

240.00 21.5 28.0 22.8 0.0134 28.0 11.7 0.0030 45.8

1461.00 20.8 24.0 18.6 0.0135 24.0 12.4 0.0012 37.5

Fractional Components;

|

| Crcvel/ Sand based on #4
! Sand / Fines based on #200
| % + 3" = 0.0 % GRAVEL = 0.4 % SAND = 15.5
i % SILT = 43.2 % CLAY = 40.9

D85= 0.09 D60= 0.01 D50= 0.00

- - _

|

.

I

!O
l

1. 's4 BOWSER-HORNER, INC.(
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GRAIN SIZE DISTRIBUTION TEST REPORT
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200 100 to 1 0.1 0.01 0.001
GRAIN SIZE - mm

% + 3" % GRAVEL % SAND % SILT % CLAY

o 0.0 2.5 18.9 46.5 32.1

Do Ce CuX LL PL D85 D60 D60 D30 D15 i

o 30 17 0.201 0.0136 0.0074 0.0016

MATERIAL DESCRIPTION USCS AASHTO

3 brown lean CLAY with sand CL A-6

Project No. 114409 Client: BP Chemicals,Inc. Remarks:
Project Cell-2, Mixed Waste Closure Project c.Date Received: 7 2198

o Location: Grid D-10+ TNW, Ele. 858-856

(
'\ ) i GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, INC. xP
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GRAIN SIEE DISTRI~UTION TEST DATA

Client: BP Ch::mienis, Inc.
Pr3 ject: Cell-2, Mixed Waste Closure Project
Prgect Number: 114409

- Sample Data

S:uros: 114409 BP Chemicals, Inc. |

Sample No.: Grid D-10+ TNW, Ele. 858-856
E1Cv. or Espth: Sample Length (in./ca.) :
Location: Grid D-10+ TNW, Ele. 858-856
De cription: brown lean CLAY with sand
Liquid Limit: 30 Plastic Limit: 17
USCS Classification: CL AASHTO Classification: A-6
Tooting Remarks: Date Received: 7-21-98

Mechanical Analysis Data

Initial
Dry Cample and tare = 965.10

227.70Tare =

= 737.40Dry cample weight
Sample split on number 10 sieve
Split sample data: - _

sample and tare = 50.07 Tare n .00 Sample weight = 50.07
Cumulative weight retain 0-i tare = .00

Tcro for cumulative weight retained = .00
Sicve Cumul. Mt. Percent

retained finer"q
j0 inch 0.00 100.0

s'7375 inch 5.02 99.3 i

#4 18.27 97.5
# 10 36.02 95.1
# 20 1.55 92.2
# 40 3.01 89.4
# 60 4.54 86.5
# 100 6.33 83.1
# 200 8.67 78.6

Hydrometer Analysis Data

Separation sieve is #10
P;rcent ~#1C based upon complete sample = 95.1
W ight of hydrometer sample: 50.07
Eygr: scopic moisture correction:
Moist weight & tare = 48.44
Dry weight s tare = 48.12
Tcre = 28.41
Hygroscopic moisture = 1.6 %

Calculated biased weight = 51.81
Automatic temperature correction

composite correction at 20 dog C = -6.0

Q.ccuscorrectiononly=0.00
l 3ific gravity of solids = 2.65

'

Spesific gravity correction factor = 1.000
Hydrometer type: 152H

- BOWSER-HORNER, INC.

_ _



Effective depth La 16.294964-Od64xRm
~ ' ' ~~ ^ "

Clapred Temp, Actual Corrated K Rm Eff. Diameter Parcent ,

time, min dog C reading reading depth um finar !

0.50 20.6 45.0 39.1 0.0135 45.0 8.9 0.0572 75.4

e' 1.00 20.6 43.0 37.1 0.0135 43.0 9.2 0.0412 71.6

'( ,) 2.00 20.6 41.0 35.1 0.0135 41.0 9.6 0.0296 67.7
/

5.00 20.6 39.0 33.1 0.0135 39.0 9.9 0.0191 63.9
15.00 20.6 35.5 29.6 0.0135 35.5 10.5 0.0113 57.1
30.00 20.8 32.5 26.6 0.0135 32.5 11.0 0.0082 51.4
60.00 20.8 30.0 24.1 0.0135 30.0 11.4 0.0059 46.6

120.00 21.2 27.0 21.2 0.0134 27.0 11.9 0.0042 41.0

240.00 21.8 24.5 18.9 0.0133 24.5 12.3 0.0030 36.4
1440,00 21.0 20.5 14.7 0.0135 20.5 12.9 0.0013 28.3

Fractional Components

|Grcvel/ Sand based on #4
|Sand / Fines based on #200

% + 3" = 0.0 % GRAVEL = 2.5 % SAND = 18.9
% SILT = 46.5 % CLAY = 32.1

0 5= 0.20 D60= 0.01 D50= 0.018 ,

D30= 0.00 |
i

- - . . - -

l
1

!

()

|

|

!

O
BOWSER-MORNER, INC.
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GRAIN SIZE DISTRIBUTION TEST DATA
-
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200 100 to 1 0.1 0.01 0.001
GRAIN SIZE - mm

% + 3*' % GRAVEL % SAND % SILT % CLAY

o 0.0 1.5 19.2 45.8 33.5 |

Do Ce CuX u PL D85 D60 D50 D30 D15 i

O 34 18 0.170 0.0130 0.0061 0.0015
|
|

MATERIAL DESCRIPTION USCS AASHTO

O brown lean CLAY with sand CL A-6 |

Project No. 114409 Client: BP Chemicals, Inc. Remarks:

Project: Cell 2 - Mixed Waste Closure Project ODate Received: 07 21-98

L Location: Grid D-1l- MNW, Ele. 852 - 850

n
i

GRAIN SIZE DISTRIBUTION TEST DATA

BOWSER-MORNER, INC. Pv



GRAIN SIEE DISTRI1UTICII TEST DATA

Clicnt: BP Ch micals, Inc,
Prsject: Cell 2 - Mixed Waste Closure Project
PrSject Number: 114409

Sample Data-

Cource: 114409 BP Chemical, Inc.

Sample No.: Grid D-11- MNW, Ele. 852 - 850
Elcy. or Depth: Sample Length (in . /ca. ) :
Location: Grid D-11- MNW, Ele. 852 - 850
De cription: brown lean CLAY with sand
Liquid Limit: 34 Plastic Limit: 18

USCS Classification: CL AASHTO Classification: A-6
Tccting Remarks: Date Received: 07-21-98

Hechanical Analysis Data

Initial
Dry cample and tare = 978.80

218.00Tare =

760.80Dry cample weight =

Sample split on number 10 sieve
Split sample data: - ._

Sample and tare = 50.40 Tare = .00 Sample weight = 50.40
Cumulative weight retained tare = .00

Tcro for cumulative weight retained = .00
Sicve Cumul. Wt. Percent

,

retained finer' (q75 inch 0.00 100.0j
.50 inch 6.99 99.1
.375 inch 6.99 99.1
#4 11.33 98.5
# 10 26.85 96.5
# 20 1.56 93.5
# 40 3.10 90.6
# 60 4.66 87.6
# 100 6.46 84.1
# 200 9.00 79.3

Hydrometer Analysis Data

Separation sieve is #10
PCreent -#10 based upon complete sample = 96.5
W2ight of hydrometer sample: 50.40
Hygrescopic soisture correction:
Moist weight & tare = 48.25
Dry weight & tare = 47.81
Tcre = 28.74
Bycroscopic moisture = 2.3 %

calculated biased weight = 51.05
Autcoatic temperature correction

Composite correction at 20 dog C = -5.0
(
L_dise'..i correction only= 0
specific gravity of solids = 2.65
Spesific gravity correction factor = 1.000

BOWSER-HORNER, INC.
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ydrometer type 152H |
Cffective depth L= 16.294964 - 0.164 x h

Eltpred Temp, Actu21 Carrected K Rs Eff. Diameter Percent |
time, min dog C reading reading depth nun finer |

0.50 20.8 44.5 39.6 0.0135 44.5 9.0 0.0573 77.6
g 1.00 20.8 42.0 37.1 0.0135 42.0 9.4 0.0414 72.7 :

2.00 20.8 40.0 35.1 0.0135 40.0 9.7 0.0298 68.8 )5.00 20.8 38.0 33.1 0.0135 38.0 10.1 0.0192 64.9 i
15.00 20.8 34.5 29.6 0.0135 34.5 10.6 0.0114 58.0 l
30.00 20.9 32.0 27.2 0.0135 32.0 11.0 0.0082 53.2 )60.00 21.1 30.0 25.2 0.0135 30.0 11.4 0.0059 49.4 ;

120.00 21.2 27.0 22.2 0.0134 27.0 11.9 0.0042 43.5 |
240.00 21.5 24.5 19.8 0.0134 24.5 12.3 0.0030 38.8 l

1459.00 20.8 19.0 14.1 0.0135 19.0 13.2 0.0013 27.7
'

Fractional Components
J

Grnvol/ Sand based on #4
,

Sand / Fines based on #200 l
% + 3" = 0.0 % GRAVEL = 1.5 % SAND = 19.2 |
% GILT = 45.8 % CLAY = 33.5 ;

D85= 0.17 D60= 0.01 D50= 0.01
D o= _0.00 __

3

l

i

.s

!

!
.

i

!

BOWSER-MORNER, INC.
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GRAIN SIZE DISTRIBUTION TEST REPORT
*
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GRAIN SIZE - mm

p

% + 3" % GRAVEL % SAND % SILT % CLAY

o 0.0 2.9 18.5 46.2 32.4

X LL PL D85 D60 D60 D30 D15 Do Ce Cui

O 29 17 0.186 0.0149 0.0073 0.0016

MATERIAL DESCRIPTION USCS / ASHTO

o brown lean CLAY with sand CL A-6

Project No. 114409 Client: BP Chemicals, Inc. Remarks:
Project: Cell-2, Mixed Waste Closure Project ODate Received: 7-21-98

o Location: Grid G-10+ TNW, Ele. 855-853

, ,r^,

! \ GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIEE DISTRIEUTION TEST DATA
-

' Client: BP Chrmicals, Inc.
Pr33Cct: Cell-2, Mixed Waste Closure Project
Project Number: 114409

Sample Data
-

S urce: 114409 BP Chemicals, Inc.

Sample No.: Grid G-10+ TNW, Ele. 855-853
E1Cv. or Depth: Sample Length (in./ca.) :
Location: Grid G-10+ TNW, Ele. 855-853
De:cription: brown lean CLAY with sand
Liquid Limit: 29 Plastic Limit: 17

USCS Classification: CL AASHTO Classification: A-6
TOcting Remarks: D;te Received: 7-21-98

i

Mechanical Analysis Data

Initial
Dry sample and tare = 994.50

214.80T2re =

= 779.70Dry sample weight
Cample split on number 10 sieve
Eplit sample data: _ _ _ .

Cample and tare = 50.88 Tare = .00 Sample weight = 50.88
' - -

Cumulative weight retained tare = .00
Tara for cumulative weight retained = .00

Sieve Cumul. Wt. Percent
retained finer

75 inch 0.00 100.0
.50 inch 8.35 98.9
.375 inch 11.32 98.6
#4 22.55 97.1
# 10 38.60 95.1

|

# 20 1.14 93.0
# 40 2.62 90.2
# 60 4.26 87.1

# 100 6.11 83.7 ,

# 200 8.83 78.6

Hydrometer Analysis Data

Coparation sieve is #10
Percent -#10 based upon complete sample = 95.1
W2ight of hydrometer sample: 50.88
Eygroscopic moisture. correction:
Moist weight & tare = 48.92
Dry weight & tare = 48.68
Tare = 28.24
Eygroscopic moisture = 1.2 %

Cniculated bia~ sed weight = 52. 88
Automatic temperature correction

Composite correction at 20 dog C = -4.0
t'~N
d iscus correction only= 0.00
Specific gravity of solids = 2.65
Specific gravity correction factor = 1.000

BOWSER-HORNER, INC. -
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Cydrometer type: 152H
Effrative depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

dog C reading reading depth am finer
l'' time, minO.50 20.5 43.0 39.1 0.0136 43.0 9.2 0.0583 73.9'

\w- 1.00 20.5 41.0 37.1 0.0136 41.0 9.6 0.0420 70.1

2.00 20.5 39.0 35.1 0.0136 39.0 9.9 0.0302 66.3

5.00 20.6 37.0 33.1 0.0135 37.0 10.2 0.0194 62.6

15.00 20.6 34.0 30.1 0.0135 34.0 10.7 0.0114 56.9

30.00 20.8 31.5 27.6 0.0135 31.5 11.1 0.0082 52.3

60.00 20.8 28.0 24.1 0.0135 28.0 11.7 0.0060 45.6
120.00 21.2 25.0 21.2 0.0134 25.0 12.2 0.0043 40.1

240.00 21.8 23.0 19.4 0.0133 23.0 12.5 0.0030 36.6
1440.00 20.9- 18.5 14.7 0.0135 18.5 13.3 0.0013 27.7

Fractional Components

Crnvol/ Sand based on #4
Cand/ Fines based on #200
% + 3" = 0.0 % GRAVEL = 2.9 % SAND = 18.5
% SILT = 46.2 % CLAY = 32.4

D85= 0.19 D60= 0.01 D50= 0.01
. D30= 0.00-- _,
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ERAIN SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm

% + 3" % GRAVEL % SAND % SILT % CLAY

c' O.0 3.4 18.0 46.1 32.5

X LL PL D85 D60 D60 D30 D15 Djo Ce Cu

O 32 18 0.198 0.0122 0.0066 0.0016

MATERIAL DESCRIPTION USCS AASHTO

CL A-6
O brown lean CLAY with sand

!

l

:

1 Project No. 114409 Client: BP Chemicals, Inc. Remarks:

Project: Cell-2, Mixed Waste Cluure Project ODate Received: 7-21-98

Location: Grid G 11 MNW, Ele.851849'

p)
V GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, INC. xP
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GRAIN SIEE DISTRICUTION TEST DATA

. Client: BP Chsmic318, Inc.

.Pr33ect: Cell-2, Mixed Waste Closure Project
PEpject Number: 114409

-
Sample Data

Couros: 114409 BP Chemicals, Inc.

Sample No.: Grid G-11- MNW, Ele. 851-849
Elcy. or Depth: Sample Length (in./ma.) :
Location: Grid G-11- MNW, Ele. 851-849
Dencription: brown lean CLAY with sand
Liquid Limit: '32 Plastic Limit: 18

USCS Classification: CL AASRTO Classification: A-6
Tacting Remarks: Date Received: 7-21-98

Mechanical Analysis Data

Initial
Dry Cample and tare = 941.10
Taro = 240.20

700.90Dzy cample weight =

Sample split on number 10 sieve
Split- sample data: _

|

Sample and tare = 50.03 Tars = .00 Sample weight = 50.03
Cumulative weight retained tare = .00

Tara for cumulative weight retained = .00
Sieve Cumul. Wt. Percent

retained finer

O^75 inch 0.00 100.0
.50 inch 6.41 99.1
.375 inch 9.58 98.6
#4 23.92 96.6
# 10 38.36 94.5
# 20 1.53 91.6
# 40 2.86 89.1 ;

# 60 4.27 86.4 j

# 100 5.94 83.3
'

# 200 8.40 78.6

Hydrometer Analysis Data j

fop 2 ration sieve is #10 i
)POrcent -810 based upon complete sample = 94.5

Waight of hydrometer sample: 50.03
Eygroscopic moisture correction:
Meist weight & tare = 48.08
Dry weight & tare = 47.77
Tare = 28.22
Cygroscopic moisture = 1.6 %

Calculated biased weight = 52.12
Automatic temperature correction

composite correction at 20 dog C = -5.5

iscus correction only= 0.00
SM aific gravity of solids = 2.65
8P*sific gravity correction factor = 1.000

BONSCR-MORNER, It*C .
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4ydrosseter type 152H
Effective depth L= 16.294964 - 0.164 x Ita

Elapsed Temp, Actual Cerrosted K Rm Eff. Diameter Parocnt

time, min dog C reading reading depth nun finer

1.00 20.8 '3.0 37.6 0.0135 43.0 9.2 0.0411 72.2 )

O.
'

2.00 20.8 41.0 35.6 0.0135 41.0 9.6 0.0296 68.4

5.00 20.8 39.0 33.6 0.0135 39.0 9.9 0.0190 64.5

15.00 20.8 36.0 30.6 0.0135 36.0 10.4 0.0112 58.8 I

30.00 20.9 33.0 27.7 0.0135 33.0 10.9 0.0081 53.1 i

60.00 21.1 30.5 25.2 0.0135 30.5 11.3 0.0058 48.4 I
J

120.00 21.2 28.0 22.7 0.0134 28.0 11.7 0.0042 43.6

240.00 21.5 25.0 19.8 0.0134 25.0 12.2 0.0030 38.0

1451.00 20.8 20.0 14.6 0.0135 20.0 13.0 0.0013 28.1^

Fractional Components

Crevel/ Sand based on #4
Sand / Fines based on #200
% + 3" = 0.0 % GRAVEL = 3.4 % SAND = 18.0*

% SILT = 46.1 % CIAY = 32. 5

D85= 0.20 D60= 0.01 D50= 0.01
D30= 0.00

-- _.

$

O

~

BOWSER-HORNER, INC.



.

l

GRAIN SIZE DISTRIBUTION TEST REPORT
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200 100 to 1

GRAIN SIZE - mm

% + 3" % GRAVEL % SAND % SILT % CLAY ,

i

0 0.0 2.7 19.4 45.9 32.0 |
i

Do Ce Cu
X LL PL D86 D60 D60 D30 D16 i

o 30 17 0.211 0.0133 0.0071 0.0017

__

USCS AASHTO
MATERIAL DESCRIPTION

CL A-6 j
a brown lean CLAY with sand

Remarks:
Project No. 114409 Client: BP Chemicals,Inc.

ODate Received: 7 21-98
Project: Cell-2, Mixed Waste Closure Project

. Location: Grid H-10+ TNW, Ele. 854-852

(m'-)\
GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, INC. xe
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GRAIN SIEE D TRIBUTION TEST DATA

Client: BP Chemiccio, Inc. |

Pr3 ject: Cell-2, Mixed Waste Closure Project
PrJject Number: 114409

Sample Data
_

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid H-10+ TNW, Ele. 854-852 |

X10v. or Depth: Sample Length (in./ca.) : t

Location: Grid H-10+ TNW, Ele. 854-852 |
|

De:cription: brown lean CLAY with sand
Liquid Limit: 30 Plastic Limit: 17

USCS Classification: CL AASETO Classification: A-6
TOcting Remarks: Date Received: 7-21-98

Mechanical Analysis Data j

Initial
Dry cample and tare = 966.10

:232.10Tare =

734.00Dry cample weight =

Cample split on number 10 sieve
Split sample data: _

Sample and tar s = 50. 53 Tare = . 00 Sample weight = 50.53
Cumulative wed %t retained tare = .00

Taro for cumul: ve weight retained = .00
SiOve Cumul. Wt. Percent

retained finern
5 inch 0.00 100.0

('f.50 inch 8.36 98.9
.375 inch 10.13 98.6
#4 20.08 97.3
# 10 37.10 95.0
# 20 1.67 91.9
# 40 3.20 P9.0
# 60 4.73 b6.1

# 100 6.51 82.8
# 200 9.11 77.9

Hydrometer Analysis Data

Caparation sieve is #10
Pcreent -#10 based upon complete sample = 95.0
Weight of hydrometer sample: 50.53
Hygroscopic moisture correction:
Moist weight & tare = 49.34
Dry weight & tare = 49.12
Tcze = 29.50
Cygroscopic moisture = 1.1 %

Calculated biased weight = 52.60
Automatic temperature correction

Composite correction at 20 dog C = -5.,5

b) iscus correction only= 0.00
Spesific gravity of solids = 2.65
Spezific gravity correction factor = 1.000

BOWSER-MORNER, INC.
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Effective depth L= 16.294964 - 0.164 x Rm
.

Diapsed Temp, Actu21 Carr:sted K Rm Eff. Diameter Percent

time, min dog C reading reading depth nun finer

! 0.50 21.6 44.5 39.3 0.0134 44.5 9.0 0.0568 74.7,

f 1.00 21.6 42.5 37.3 0.0134 42.5 9.3 0.0409 70.9'

2.00 21.6 40.5 35.3 0.0134 40.5 9.7 0.0294 67.1

5.00 21.6 38.5 33.3 0.0134 38.5 10.0 0.0189 63.3

15.00 21.6 35.5 30.3 0.0134 35 5 10.5 0.0112 57.6

30.00 21.7 32.5 27.3 0.0134 32.5 11.0 0.0081 52.0

60.00 21.7 30.0 24.8 0.0134 30.0 11.4 0.0058 47.2

120.00 21.8 27.0 21.9 0.0133 27.0 11.9 0.0042 41.6

240.00 22.1 24.5 19.4 0.0133 24.5 12.3 0.0030 36.9

1440.00 21.4 19.5 14.3 0.0134 19.5 13.1 0.0013 27.1

Fractional Components

Gr vs1/ Sand based on #4
Sand / Fines based on #200
% + 3" = 0.0 % GRAVEL = 2.7 % SAND = 19.4
% SILT = 45.9 % CLAY = 32.0

D85= 0.21 D60= 0.01 D50= 0.01
D30= 0.00 _ . _ _

O

4

' O
LJ

BOWSER-MORNER, INC.
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GRAIN SIZE DISTRIBUTION TEST REPORT
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/ .0010200 100 10 1 0.1 0.01
GRAIN SIZE - mm

% + 3" % GRAVEL % SAND % SILT % CLAY

O 0.0 1.9 17.9 45.2 35.0

Do Ce CuDo D16X LL PL D86 D60 D50 i3

o 31 17 0.163 0.0140 0.0062 0.0013

MATERIAL DESCRIPTION USCS AASHTO

3 brown lean CLAY with sand CL A-6

Project No. I14409 Client: BP Chemicals, Inc. Remarks:

| Project: Cell-2, Mixed Waste Closure Project ODate Received: 7 21-98
1

! !

|

L Location: Grid H-II. MNW, Ele. 851-849
1

i
e ,t-

b GRAIN SIZE DISTRIBUTION TEST REPORT

| .

BOWSER-MORNER, INC. xP
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.

GRAIN SIER DISTRIBUTIOtt TEST DATA;

.

.

! Client: BP Ch::micals, Inc.
Project:' Cell-2, Mixed Waste Closure Project'

P=miect Number: 114409
1

S w le Data-

4

Ocurce: 114409 BP Chemicals, Inc.

Sample No.:. Grid H-11- MNW, Ele. 851-849
.Elcy, or Depth: Sample Length (in./ca.) :

;

Location: Grid H-11- MNW, Ele. 851-849
| De:cription: brown lean CLAY with sand |
,

Liquid Limit: 31 Plastic Limit: 17 |'

| USCS Classification: CL AASRTO Classification: A-6 |
'

T cting Remarks: Date Received: 7-21-98

! Mechanical Analysis Data

Initial
Dry cample and tare = 990.00

228.30Tcre =

761.70Dry cample weight =
4

Sample split on number 10 sieve4

Split sample data: . . _ _

Cample and tare = 50.27 Tare = .00 Sample weight = 50.27'

Cumulative weight retained tare = .00
.

Taro for cumulative weight retained = .00
J Sic.ve Cumul. Wt. Percent
I /~N retained finer

| d 0 inch 0.00 100.0
.375 inch 4.14 99.5
#4 14.76 98.1
# 10 29.33 96.2
# 20 1.41 93.5
# 40 2.85 90.8
6 60 4.36 87.94

# 100 6.13 84.5 |

!
# 200 8.34 80.2

iHydrometer Analysis Data'

ceparation sieve is #10
POrcent -#10 based upon complete sample = 96.2~

W ight of hydrometer sample: 50.27
Hygrsscopic moisture correction:

Noist weight & trare = 50.79
:

Dry weight & tare = 50.37
T:re = 30.01
Rygroscopic moisture = 2.1 %

Cniculated biased weight = 51.20
Automatic temperature correction

composite correction at 20 dog C = -4.5

tcificgravityofsolids=2.65iscus correction only= 0.00

Specific gravity correction factor = 1.000
Cydrometer type: 152H

BotfSER-MORNER, INC.
s
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Effective depth L= 16.294964 - 0.164 x Ehm j

Elapsed Temp, Actu21 Corrected K 1ha Eff. Diameter Percent

time, min dog C reading reading depth ama fin:r

0.50 20.8 44.0 39.6 0.0135 44.0 9.1 0.0576 77.4
r~w 1.00 20.8 42.0 37.6 0.0135 42.0 9.4 0.0414 73.5

(_,)2.00 20.8 40.0 35.6 0.0135 40.0 9.7 0.0298 69.6
5.00 20.8 37.0 32.6 0.0135 37.0 10.2 0.0193 63.7

15.00 20.8 34.0 29.6 0.0135 34.0 10.7 0.0114 57.9
30.00 21.0 32.0 27.7 0.0135 32.0 11.0 0.0082 54.1
60.00 21.1 29.5 25.2 0.0135 29.5 11.5 0.0059 49.2

120.00 21.2 26.5 22.2 0.0134 26.5 11.9 0.0042 43.4
240.00 21.5 24.5 20.3 0.0134 24.5 12.3 0.0030 39.6

1449.00 20.8 19.5 15.1 0.0135 19.5 13.1 0.0013 29.6

Fractional Components

Gr; vel / Sand based on #4
Sand / Fines based on #200
% + 3" = 0.0 % GRAVEL = 1.9 % SAND = 17.9 i

% SILT = 45.2 % CLAY = 35.0 j

D85= 0.16 D60= 0.01 D50= 0.01
D30= 0.00

g

i

D

BOWSER-)CRNER, INC.
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PROCTOR TEST REPORT|
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Test specification: ASTM D 1557-91 Method A. Modified

# <Elev/ Clossificotion Not. *

S .G. LL PI
Depth USCS AASHTO Moist. No.4 No.2OO

CL A-6 32 14 2.5 % 77.5 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 125.2 pcf brown leon CLAY with
Optimum moisture = 11.0 % sand

Remarks:
Project No.. 114409 BP Chemicols. Inc

Date Received: 07-21-98
Project: Cell-2. Mixed Woste Closure Project

Locotion: Gi c 3-10+ TNW. Ele. 859 - 857
4

!
Date: 07-28-98

\
PROCTOR TEST REPORT

BOWSER-MORNER, INC. TcST NO. ev400
i
|

|
|
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PROCTOR TEST REPORT
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Test specification: ASTM O 1557-91 Method A. Modified

Elev/ Classification Not. %> %<gp,g, py
Depth USCS AASHTO Moist. No.4 No.2OO

CL A-6 33 15 1.9 % 79.0 %

TEST RESULTS MATERIAL DESCRIPTION

Moximum dry density = 123.9 pcf brown leon CLAY with

Optimum moisture = 12.0 % sond

**
Project No.: 114409 BP Chemicols. Inc.

Date Received: 07-20-98Project: Cell-2. Mixed Weste Closure Project

Locotioni Grid S-11- MNW. Ele. 851-849

Date: 7-27-1998
t
\- PROCTOR TEST REPORT

BOWSER-MORNER, INC. TEST NO. cs-36s
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PROCTOR TEST REPORT
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Test specificotion: ASTM D 1557-91 Method A, Modified

Elev/ Classificotion Not. %> %<g g py
Depth USCS AASHTO Moist. No.4 No.20C

CL A-6 30 12 2.9 % 79.3 %

TEST RESULTS MATERIAL DESCRIPTION

Moximum dry density = 122.6 pcf brown leon CLAY with
12.8 % sandOptimum moisture =

I l
em s: 1

! Project No., 114409 BP Chemicals, Inc.

Date Received:07-21-98Project: Cell-2. Mixed Woste Closure Project
!

Locotion: Grid C-10+ TNW. Eie. 858-856

:

O Dote: 7-30-1998

V'

PROCTOR TEST REPORT*

BOWSER-MORNER, INC. TEST nO. cS-377
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PROCTOR TEST REPORT
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Test specification: ASTM D 1557-91 Method A. Modified 4

Elev/ Classificotion Not. %> %<gp,g, py
Depth USCS AASHTO Moist. No.4 No.2OO

CL A-7-6 45 25 0.4 % 34.1 %

TEST RESULTS MATERIAL DESCRIPTION |

117.8 pcf brown lean CLAY withMoximum dry density =

Ootimum moisture 13.3 % send=
|

** *
Project No. 114409 BP Chemicals. Inc.

Date Received: 07-21-98Project: Cell-2 Mixed Weste Closure Project
l

Locotion: Grid C-11- MNW, Ele. 851-849

Dote: 7-30-1998
)>

PROCTOR TEST REPORT

BOWSER-MORNER, INC. TEST NO. Gs-371
|

|

[-
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PROCTOR TEST REPORT
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Test specificotion: ASTM D 1557-91 Method A. Modified

I
Elev ' Clossif;cotion Not. %> T* <gp g , py__

.~ S AASHTO Moist. No.4 No.2OODept '

CL A-6 30 13 2.5 % 78.6 %

TEST RESULTS MATERIAL DESCRIPTION

Moximum dry density - 123.4 pcf brown leon CLAY with
Optimum moisture 11.5 % sond=

** *
Project No. 114409 BP Chemicols. Inc.

Date Received: 07-21-98'roj ec t : Cell-2. Mixed Woste Closure Project

Locotion Grid D-10+ TNW. Ele. 858-856

l
;

i Date: 7-30-1908,_.

f \,

; (j' PROCTOR TEST REPORT
l

BOWSER-MORNER, INC. TEST No. cS-37o'
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PROCTOR TEST REPORT
|

130
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' I (s
' '' \ |
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\
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115 g
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\ |

\ !

110 ZAV for

Sp.G.=
-

2.7

105
5 7.5 10 12.5 15 17.5 20

Water content, %

Test specification: ASTM D 1557-91 Method A. Modified

Elev/ Classificotion Not. %> %<
3 ,g py

Depth USC5 AASHTO Moist. No.4 No.200

CL A-6 34 16 1.5 % 79.3 %

TEST RESULTS MATERIAL DESCRIPTION

123.2 pef brown leon CLAY withMaximum dry density =

12.0 % sendOptimum moisture =

em s:
Project No.- 114409 BP Chemic01s, Inc

Date Received: 07-21-98
Project: Cell-2, Mixed Waste Closure Project

Location: Crid 0-11- MNW, Ele. 852 - 850

Date: 07-23-98
!
G PROCTOR TEST REPORT

BOWSER-MORNER, INC. TEST NO. PV398
_
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PROCTOR TEST REPORT
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\
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5 7.5 10 12.5 15 17.5 20

Water content, %

Test specification: ASTM D 1557-91 Method A. Modified

Elev/ Cicssificotion Not. > <
Sp.G. LL PI

Depth USCS AASHTO Moist. No.4 No.2OO

CL A-6 29 12 2.9 % 78.6 T.

TEST RESULTS MATERIAL DESCRIPTION

Moximum dry density = 124.8 pcf brown leon CLAY with
Optimum moisture = 10.9 % sond

Project No.- 114409 BP Chemicals, Inc

Date Received: 07-21-98
Project: Cell-2, Mixed Woste Closure Project

j Location: Grid C-10+ TNW. Ele. 855-853

i

if-
'

Dote: 07-28-98
i N

| PROCTOR TEST REPORT

BOWSER-MORNER, INC. TEST NO. KP402
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PROCTOR TEST REPORT
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Water content. %

Test specification: ASTM D 1557-91 Method A. Modified

Elev/ CIossificotion Not. 7. > %<g .g. LL py
Depth USCS AASHTO Woist. No.4 No.2OO 4

CL A-6 32 14 3.4 % 78.6 %

TEST RESULTS MATERIAL DESCRIPTION
_

Moximum dry density = 123.4 pef brown leon CLAY with

Optimum moisture 11.7 7. sond=

.=.

em s:Project No.* 114409 BP Chemicols, Inc

Date Received: 07-21-98Project: Cell-2 Mixed Woste Closure Project

Location: Grid C-11- MNw. Ele. 851 - 849

.C Date: 07-28-98
*

) PROCTOR TEST REPORT

BOWSER-MORNER, INC. PV401
__

, TEST NO.

.
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PikOCTOR TEST REPORT
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Water content. %

Test specification: ASTM D 1557-91 Method A. Modified

Elev/ Classificotion Not. 7. > %<g ,g. LL py !

Depth USCS AASHTO Moist. No.4 No.2OO |
|

CL A-6 30 13 2.7 % 77.9 %

_ . .

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 124.9 pcf brown leon CLAY with

Optimum moisture = 10.8 % sand

Remo ds.Project No.: 114409 BP Chemicots, I..c

Date Received: 07-21-98Project: Cell-2. Mixed Woste Closure Project

| Locotion: Grid H-10+ TNw Ele. 854-852
!

l

! g- - Dote: 07-28-98

PROCTOR TEST REPORT-

! BOWSER-MORNER, INC. TEST NO. KP403
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PROCTOR TEST REPORT
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Test specificotion: ASTM D 1557-91 Method A, Modified

Elev/ Classificotion Not. %> %<g ,g, py
Depth USCS AASHTO Moist. No.4 No.2OO

CL A-6 31 14 1.9 % 80.2 %

TEST RESULTS MATERIAL DESCRIPTION

Moximum dry density = 124.8 pcf brown leon CLAY with

Optimum moisture = 11.3 % sond

em s:Project No.: 114409 BP Chemicois. Inc

Project: Cell-2, Mixed Woste Closure Project Dote Received: 07-21-98

Location: Grid H-11- MNW, Ele. 851-849

Date: 07-28-98,

PROCTOR TEST REPORT

BOWSER-MORNER, INC. TEST NO. KP404

_ ._
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FALLIN3 HEAD PERMEABILITY TEST
ASTM D6084 i

LABORATORY COMPACTED |
!

/~'T i

V
Date: August 12,1998'

Project No.: 114409

Client: BP Chemicals,Inc. j.

!Project: Cell-2, Mixed Waste Closure Project
J

Date Received: 07-21-98 i

Location: Grid H-11- MNW, Ele. 851 - 849

Material Description: "CL" brown lean CLAY with sand

ASTM D1557. Modified Proctor ,

Maximum Dry Density,pcf: 124.8 |

Optimum Motsture Content, %: 11.3

- __

SPECIMEN DATA: i

'
i

Dimension, Inches:

Height: 3.018
Diameter: 2.795

Weight,Ibs.: 1.344

Moisture Content,%:

Initial: 12.7
Final: 19.1

1
I

l
Wet Unit Weight, pcf: |

Initial: 125.4 !

Final: 132.6 '

Dry Unit Weight, pcf: 111.3

% Compaction: 89.2

j Permeability, em/sec.:

4k: 2.5 x 10

Bowser Momer,Inc.

,
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7ALLIN3 HEAD PERMEABILITY TEST
: ASTM D5084 '

LABORATORY COMPACTED
J

O-..

Date: August 12,1998
1

i
'

. Project No.: 114409 i

|
Client: BP Chemicals,Inc. l

lProject: Cell-2, Mixed Waste Closure Project
<

'

d

Location: Grid H-10+ TNW, Ele. 854 - 852

MaterialDescription: "CL" brown lean CLAY with sand

ASTM D1557. Modified Proctor
: Maximum Dry Jensity,pcf: 124.9

Optimum Moisture Content, %: 10.8

'
_ SPECIMEN DATA: --

, ,

Dimension, Inches:

Height: 2.944
Diameter: 2.796

Weight,Ibs.: 1.339 I

Moisture Content, %:
,

!Initial: 12.0
Final: 18.4

,

'
Wet Unit Weight, pef:

; Initial: 128.0
Final: 135.3

Dry Unit Weight, pcf: 114.3 |

% Compaction: 91.5
.

; Permeability, cm/sec.:

k: 3.4x104

O4

Bowser Morner Inc.

_ _ _ .



FALLING HEAD PERMEABILITY TEST
ASTM D5084 -

LABORATORY COMPACTED

Date: August 11,1998

Project No.: 114409

Client: BP Chemicals,Inc.

Project: Cell- 2, Mixed Waste Closure Project

Date Received: 07-21-98

Location: Grid B-10+ TNW, Ele. 859 -857

Material Descdption: "CL" brown lean CLAY with sand

ASTM D1557.ModificclProctor
Maximum Dry Lensity, pcf: 125.2
Optimum Motsture Content, %: 11.0

__ .

SPECIMEN DATA:

| Dimension, Inches:

Height: 2.810 i
Diameter: 2.796 '

Weight, Ibs.: 1.291

Moisture Content, %:

Initial: 12 ~1

Final: 19.1

Wet Unit Weight, pcf:

Initial: 129.3
Final: 136.6

Dry Unit Weight, pcf: 114.8

% Compaction: 91.7

'

Permeability, cm/sec.:

O *: 3.2 > o':

" Bowser Morner,Inc.

__
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;

|

| FALLING HEAD PERMEABILITY TEST |
ASTM D5084 I

( LABORATORY COMPACTED )

O
'

Date: August 11,1998

i Project No.: 114409 )
Client: BP Chemicals,Inc.

| Project: Cell- 2, Mixed Waste Closure Project

Date Received: 07-21-98
|

Location: Grid B-11- MNW, Ele. 851 -849 |

Material Description: "CL" brown lean CLAY with sand

ASTM D1557. Modified Proctor-
Maximum Dry Density, pcf: 123.9
Optimum Motsture Content, %: 12.0

- -_

SPECIMEN DATA:

! Dimension, Inches:
,

Height: 2.976
Diameter: 2.793

Weight, lbs.: 1.331

.

Moisture Content, %:

Initial: 13.6
Final: 20.1

Wet Unit Weight, pcf:

Initial: 126.1
; Final: 133.3

Dry Unit Weight, pcf: 111.0

% Compaction: 89.6

Permesbility, cm/sec.:
1

{ O) k: 9.6 x 10
4

i U
!

Bowser Morner,Inc.
I
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FALLING HEAD PERMEACILITY TEST,

AS70 D5084

LABORATORY COMPACTED

Date: August 11,1998

Project No.: 114409
'

'
Client: BP Chemicals,Inc.

| Project: Cell-2, Mixed Waste Closure Project

Date Received: 07-21-98

Location: Grid C-10+ TNW, Ele. 858 - 856

Material Description: "CL" brown lean CLAY with sand

| ASTM D1557. Modified Proctor
Maximum Dry Density, pcf: 122.6
Optimum Moisture Content, %: 12.8

. ., -

SPECIMEN DATA:

Dimension, Inches:

Height: 2.883
Diameter: 2.794

Weight,lbs.: 1.291

- Moisture Content, %:-

Initial: 14.5
Final: 20.7

Wet Unit Weight, pcf:

Initial: 126.2
Final: 133.1

Dry Unit Weight, pef: 110.3

% Compaction: 90.0

Permesbility, cm/sec.:
i

k: 8.9 x 10-s

Bowser Momer,Inc.

1

i
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FALLIN3 HEAD PERMEABILITY TEST
ASTM D5084

LABORATORY COMPACTED ;

O .

f Date: August 12,1998 i
'

t

| Project No.: 114409 ;

Client: BP Chemicals,Inc.

Project: Cell- 2, Mixed Waste Closure Project

. Date Received: 07-21-98 |
|

!
Location: Grid C-11- MNW, Ele. 851 - 849 i

l
Material Description: "CL" brown lean CLAY with sand )

1

ASTM D1557. Modified Proctor
'

Maximum Dry 3ensity, pef: 117.8
Optimum Motsture Content, %: 13.3

. _ __

SPECIMEN DATA: |

Dimension, Inches:

Height: 2.978
Diameter: 2.800

Weight,Ibs.: 1.283

Moisture Content, %: !

Initial: 14.7 I
Final: 24.5

Wet Unit Weight, pcf:

Initial: 120.9
Final: 131.2

Dry Unit Weight, pcf: 105.4

% Compaction: 89.5

Permeability, cm/sec.:

! O k: 2.5 x 10
4

d,

Bowser Morner,Inc.

. _ _ __ _ ..



- . - . . ~ . . . - - _ . - . - - _ - . - . - . - . - - . . . . . - . . . . . - - . . . . - . - . . - ,

1
l FALLIN3 HEAD PERMEABILITY TEST i

ASTM D5084

LABORATORY COMPACTED

!O Date: August 11,1998 )
!

Project No.: 114409 l
;

Client: BP Chemicals, Inc.

Project: Cell- 2, Mixed Waste Closure Project

Date Received: 07-21-98

Location: Grid D-10+ TNW, Ele. 858 - 856

, Material Description: "CL" brown lean CLAY with sand
1

ASTM D1557. Modified Proctor
Maximum Dry Density,pcf: 123.4
Optimum Moisture Contait, %: 11.5

- _

SPECIMEN DATA:

Dimension, Inches:

Height: 2.998
Diameter: 2.795

Weight,lbs.: 1.327 j

:

Moisture Content, %:

Initial: 13.1
Final: 19.3 I

I

. Wet Unit Weight, pcf:

Initial: 124.7
Final: 131.6

Dry Unit Weight, pcf: 110.3

% Compaction: 89.4

| . Permesbility, cm/sec.:

4k: 1.a x 10,

J
!

Bowser Momer,Inc.

.
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FALLING HEAD PERMEABILITY TEST
ASTM D6084

LABORATORY COMPACTED

Date: August 11,1998

Project No.: 114409

Client: BP Chemicals,Inc. I

Project: Cell-2, Mixed Waste Closure Project

Date Received: 07-21-98

Location: Grid D-11- MNW, Ele. 852 - 850

Material Description: "CL" brown lean CLAY with sand

ASTM D1557. Modified Proctor
Maximum Dy Density, pcf: 123.2
Optimum Moisture Content, %: 12.0

..-. -

SPECIMEN DATA:

'

Dimension, Inches:

Height: 2.966
Diameter: 2.794

'

Weight, lbs.: 1.336

|
'

Moisture Content, %:
.

Initial: 13.1 |
Final: 20.7

i

Wet Unit Weight, pcf:

Initial: 126.9
Final: 135.4

Dry Unit Weipit, pcf: 112.2

% Compaction: 91.1

Permeability, em/sec.:

4.k: 4.7 x 10

Bowser Morner,Inc.

-..
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FALLING HEAD PERMEABILITY TEST
ASTM D5084

'

LABORATORY COMPACTED

O
V

Date: August 12,1998

iProject No.: 114409

Client: BP Chemicals,1nc.

Proje6t: Cell-2, Mixed Waste Closure Project |

Date Received: 07-21-98

Location: Grid G-10+ TNW, Ele. 855- 853

Material Description: "CL" brown lean CLAY with sand

ASTM D1557. Modified Proctor
Maximum Dy Density, pcf: 124.8
Opt mum Moisture Content, %: 10.9i

,

'

._%. ,_

SPECIMEN DATA:

Dimension, Inches:

Height: 2.981
Diameter: 2.798

Weight,Ibs.: 1.339

Moisture Content, %:
i

Initial: 12.4 ;

Final: 18.9 |

|
I
'

Wet Unit Weight, pcf:

Initial: 126.2
Final: 133.5 |

Dry Unit Weight,pcf: 112.3

'

% Compaction: 90.0

Permeability, em/sec.:

O == 2.6 >a'

Bowser Morner,Inc.
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FALLING HEAD PERMEABILITY TEST
ASTM D5084 |

|

LABORATORY COMPACTED
'

O
Date: August 11,1998

Project No.: 114409

Client: BP Chemicals,Inc.

Project: Cell-2, Mixed Waste Closure Project

Date Received: 07-21-98

Location: Grid G-11- MNW, Ele. 851 - 849

Material Description: "CL" brown lean CLAY with sand ;

ASTM D1557. Modified Proctor
Maximum Dry Density, pcf: 123.4
Optimum Motsture Content, %: 11.7

. -_

I

SPECIMEN DATA: i

l
i

Dimension, Inches:

O Height: 3.023
Diameter: 2.790

Weight,Ibs.: 1.338

Moisture Content, %:

Initial: 13.3
Final: 20.1

Wet Unit Weight, pcf:

Initiel: 125.1
Final: 132.6

Dry Unit Weight, pef: 110.4

% Compaction: 89.5

Permeability, cm/sec.:

4k: 3.6 x 10

Bowser Morner,Inc.
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BP Chemical, Inc. Photographs January,1999
Mixed Waste Closure Project Project No. 114409
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; Photograph 1: Crew working to installpenneameter.
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BP Chemical, Inc. Photographs January,1999
| Mixed Waste Closure Project Project No. 114409
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Photograph 2: Permeameterinstallation in thepit.
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{ BP Chemical, Inc. Photographs January,1999 |Mixed Waste Closure Project Project No. 114409 :
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p Photograph 3: Top view through a 4-inch PVCpermeameter
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Photograph 4: Tents to protect the permeameterfrom weather.

w .

_ _ _ _ _ _ _ - -



._ ._. _._ _ _ _ _ _ _ __ _ _ - - - - - - - - - - - - -.

!'
i
\
; BP Chemical, Inc. Photographs January,1999
1 Mixed Waste Closure Project Project No. I14409
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Photograph 5: View of the tent.
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